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([HFXWLYH VXPPDU\�

7KH�SURMHFW

/HVVRQ�6WXG\� LV� D� SRSXODU� DSSURDFK� WR� WHDFKHU� SURIHVVLRQDO� GHYHORSPHQW� XVHG�ZLGHO\� LQ -DSDQ�� ,W�
LQYROYHV�D�VPDOO�JURXS�RI�WHDFKHUV�FR�SODQQLQJ�D�VHULHV�RI�OHVVRQV�EDVHG�RQ�D�VKDUHG�OHDUQLQJ�JRDO IRU�
WKH�SXSLOV� ZLWK�RQH�WHDFKHU�OHDGLQJ�WKH�FR�FRQVWUXFWHG�OHVVRQ�DQG�WKHLU�FROOHDJXHV LQYLWHG�WR�REVHUYH�
SXSLO�OHDUQLQJ�LQ�WKH�OHVVRQ��7KH�WHDP WKHQ GHYHORS�WKHLU�SUDFWLFH�IXUWKHU��EDVHG�RQ�IHHGEDFN�

6RPH�RI�WKH�IHDWXUHV�RI�/HVVRQ�6WXG\ KDYH�EHHQ�DGRSWHG��LQ�D�YDULHW\�RI�IRUPDWV��LQ�WKH�8�.��$ WHDP�DW�
(GJH�+LOO�8QLYHUVLW\�GHYHORSHG�D�/HVVRQ�6WXG\�SURJUDPPH�FRPELQHG�ZLWK�D�7DON�IRU�/HDUQLQJ�FRQWHQW�
IRFXV��ZKLFK LQYROYHG D�WHDP�RI�WKUHH�WHDFKHUV�FROODERUDWLQJ�WR�SODQ��WHDFK���LQIRUPDOO\��REVHUYH�DQG�
DQDO\VH�WKH�LPSDFW�RI�WHDFKLQJ�RQ�SXSLO�UHVSRQVH�DQG�SURJUHVV� (DFK�WHDFKHU�LGHQWLILHG WZR µFDVH�SXSLOV¶
LQ�WKHLU�RZQ�FODVV�ZKR�DSSHDUHG WR�EH�XQGHUDFKLHYLQJ��DQG�WKH�REVHUYDWLRQ IRFXVHG RQ�WKHVH�SXSLOV�
7KH�DLP�RI�WKH�LQWHUYHQWLRQ�ZDV WR�UDLVH�SXSLO�DWWDLQPHQW�E\�LPSURYLQJ�WHDFKHU�HIIHFWLYHQHVV�

7KLV�HYDOXDWLRQ� WHVWHG� WKH� LPSDFW�RI�D�SDUWLFXODU�YHUVLRQ�RI� WKH�(GJH�+LOO�SURJUDPPH RQ�SXSLOV¶ .H\�
6WDJH����.6���RXWFRPHV��3DUWLFLSDWLQJ�VFKRROV�QRPLQDWHG�DW�OHDVW�RQH�JURXS�RI�WKUHH�WHDFKHUV IRU�WKH�
SURJUDPPH��7KH\ DWWHQGHG�ILYH WUDLQLQJ�VHVVLRQV RYHU�WKH�FRXUVH�RI�WKH�LQWHUYHQWLRQ��ZKLFK�ODVWHG�IURP�
6HSWHPEHU������WR�-XO\�������(DFK�WHUP��WKH\ FRPSOHWHG RQH�/HVVRQ�6WXG\�F\FOH�ZKHUH�RQH�RI�WKH�
WHDP�WDXJKW WKUHH�FR�SODQQHG�µUHVHDUFK¶ OHVVRQV ZKLOH WKH�RWKHUV REVHUYHG SXSLO�OHDUQLQJ� LQWHUYLHZHG
WKH�FDVH�SXSLOV�DIWHU�HDFK UHVHDUFK OHVVRQ��DQG�PHW�ZLWK�WKH�WHDFKHU�WR�UHYLHZ�WKHLU�SUDFWLFH��(DFK�\HDU��
DW� OHDVW�RQH�/HVVRQ�6WXG\�F\FOH� IRFXVHG�RQ� OLWHUDF\��DQG�DW� OHDVW�RQH�RQ�PDWKV��DW� OHDVW�RQH�F\FOH�
IRFXVHG�RQ�D�<HDU���FODVV�DQG�RQH�RQ D�<HDU���FODVV��/HVVRQ�6WXG\�LV�DQ�DSSURDFK�WKDW�FDQ�ZRUN�ZLWK�
D�UDQJH�RI�WHDFKLQJ�FRQWHQW��7R�SURYLGH�WKH�FRQWHQW�RI�WKH�/HVVRQ�6WXG\�F\FOHV��WHDPV�ZHUH�WUDLQHG�LQ�
7DON� IRU� /HDUQLQJ� DSSURDFKHV�� ZKLFK� VXSSRUW� FKLOGUHQ¶V� OHDUQLQJ� WKURXJK� SURPRWLQJ� SRVLWLYH WDON� LQ�
OHVVRQV�

7KH�SURJUDPPH�ZDV�HYDOXDWHG�XVLQJ D�UDQGRPLVHG�FRQWUROOHG�WULDO�RI�VFKRROV�LQ�WKH�6RXWK�:HVW��(DVW�
0LGODQGV� DQG�1RUWK�:HVW��7HDFKHUV�LQ ��� VFKRROV��WHDFKLQJ������� SXSLOV��WRRN�SDUW� 7KH�SULPDU\�
RXWFRPH�ZDV�D�FRPELQDWLRQ�RI�.6��PDWKV�DQG�UHDGLQJ�WHVW�VFRUHV IRU�SXSLOV�ZKR�ZHUH�LQ�<HDUV ��DQG�
��LQ�WKH�ILUVW�\HDU�RI�WKH�WULDO��7KH�SURFHVV�HYDOXDWLRQ�LQYROYHG�REVHUYDWLRQ�RI�WHDFKHU�WUDLQLQJ��DQDO\VLV�
RI�VXUYH\V��VFKRRO�YLVLWV� DQG�LQWHUYLHZV�ZLWK�SDUWLFLSDWLQJ�WHDFKHUV�DQG�VHQLRU�OHDGHUV�

.H\�FRQFOXVLRQV�

�� 7KH�SURMHFW�IRXQG�QR�HYLGHQFH�WKDW WKLV�YHUVLRQ�RI /HVVRQ�6WXG\�LPSURYHV�PDWKV�DQG UHDGLQJ�
DWWDLQPHQW�DW�.6���

�� 7KHUH� LV� HYLGHQFH� WKDW VRPH�FRQWURO� VFKRROV� LPSOHPHQWHG� VLPLODU� DSSURDFKHV� WR� /HVVRQ�
6WXG\� VXFK�DV�WHDFKHU�REVHUYDWLRQ� 7KLV�WULDO�PLJKW� WKHUHIRUH� XQGHUHVWLPDWH�WKH�LPSDFW�RI�
/HVVRQ�6WXG\�ZKHQ� LQWURGXFHG� LQ� VFKRROV� ZLWK QR�VLPLODU� DFWLYLW\� ,I� WKDW� LV� WKH� FDVH�� WKH�
UHVXOWV�VXJJHVW WKDW�WKLV�YHUVLRQ�RI�/HVVRQ�6WXG\�KDG�QR�LPSDFW�RYHU�DQG�DERYH�HOHPHQWV�RI�
WKH�/HVVRQ�6WXG\ DSSURDFK�WKDW ZHUH DOUHDG\�ZLGHO\�XVHG��

�� 7HDFKHUV�IHOW /HVVRQ�6WXG\�ZDV�XVHIXO�SURIHVVLRQDO�GHYHORSPHQW��YDOXHG�WKH�RSSRUWXQLW\�WR�
FROODERUDWH� ZLWK� FROOHDJXHV� LQ� D� VWUXFWXUHG� ZD\�� DQG� UHSRUWHG� VHYHUDO� FKDQJHV� WR� WKHLU�
SUDFWLFH�DV�D�UHVXOW�RI�WKH�SURJUDPPH�

�� 6FKRROV�JHQHUDOO\�LPSOHPHQWHG�WKH�SURJUDPPH�DV�WKH�GHYHORSHUV�LQWHQGHG� $WWHQGDQFH�DW�
WUDLQLQJ�ZDV�KLJK�DQG�PRVW�VFKRROV�LPSOHPHQWHG�RQH�/HVVRQ�6WXG\�F\FOH�HDFK�WHUP��
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(()�VHFXULW\�UDWLQJ

7KHVH� ILQGLQJV� KDYH� YHU\� KLJK� VHFXULW\�� 7KLV� SURMHFW�ZDV� DQ� HIIHFWLYHQHVV� WULDO�� WHVWLQJ ZKHWKHU� WKH�
LQWHUYHQWLRQ�ZDV�HIIHFWLYH�XQGHU�HYHU\GD\�FRQGLWLRQV�LQ�D�ODUJH�QXPEHU�RI�VFKRROV��7KH�WULDO�ZDV�D�ODUJH��
ZHOO�GHVLJQHG� WZR�DUPHG�UDQGRPLVHG�FRQWUROOHG�WULDO��5HODWLYHO\�IHZ�SXSLOV�ZKR�VWDUWHG�WKH�WULDO�ZHUH�
QRW� LQFOXGHG� WKH� ILQDO� DQDO\VLV�� 7KH� SXSLOV� LQ� /HVVRQ� 6WXG\� FODVVHV� ZHUH� VLPLODU� WR� WKRVH� LQ� WKH�
FRPSDULVRQ� FODVVHV� LQ� WHUPV� RI� IUHH� VFKRRO� PHDO� �)60�� HQWLWOHPHQW�� SULRU� DWWDLQPHQW� DQG� JHQGHU�
EDODQFH��

$GGLWLRQDO�ILQGLQJV

7ZHOYH PRQWKV�DIWHU WKH�HQG�RI�WKH�/HVVRQ�6WXG\�SURJUDPPH��WKLV�HYDOXDWLRQ�IRXQG QR�LPSDFW�RI�/HVVRQ�
6WXG\�RQ�.6��UHDGLQJ�DQG�PDWKV�DWWDLQPHQW��QRU�IRU�DQ\�RI�WKH�VHFRQGDU\�RXWFRPHV��PDWKV�DQG UHDGLQJ
LQGLYLGXDO�VFRUHV� VSHOOLQJ��SXQFWXDWLRQ�DQG�JUDPPDU��63$*��VFRUHV� DQG�VFLHQFH VFRUHV���RU�RQ�SXSLOV�
ZLWK�HWKQLF�PLQRULW\�VWDWXV��)60 HOLJLELOLW\��ORZ�.6��DWWDLQPHQW� RU�(QJOLVK�DV�DQ�DGGLWLRQDO�ODQJXDJH��
7KHUH�ZDV�QR�LQGLFDWLRQ�RI�GLIIHUHQW�LPSDFWV�IRU VFKRROV�WKDW�GHOLYHUHG�PRUH�OHVVRQ�VWXG\�F\FOHV��

7KH� SURFHVV� HYDOXDWLRQ� LQGLFDWHG� WKDW� /HVVRQ� 6WXG\� ZDV� LPSOHPHQWHG� DV� LQWHQGHG LQ� LQWHUYHQWLRQ�
VFKRROV�� 7KH� SURJUDPPH� ZDV� JHQHUDOO\� ZHOO� UHFHLYHG� E\� ERWK� WHDFKHUV� DQG� VFKRRO� OHDGHUV�� 0RVW�
VFKRROV�ZHUH�DOUHDG\�LPSOHPHQWLQJ VRPH�IRUP�RI�OHVVRQ�REVHUYDWLRQ��EXW�WHDFKHUV�YDOXHG WKH�H[WHUQDO�
WUDLQLQJ DQG WKH� VWUXFWXUHG�� WLPHWDEOHG� SHHU� FROODERUDWLRQ WKDW� WKLV� SURJUDPPH� RIIHUHG� WKHVH� ZHUH�
JHQHUDOO\�YLHZHG�DV�QHZ�DQG�DV�VXSSRUWLQJ FRQWLQXHG�HQJDJHPHQW�ZLWK�WKH�FRQWHQW�RI�WHDFKHU WUDLQLQJ��
7HDFKHUV UHSRUWHG� WKDW� WKHLU� XQGHUVWDQGLQJ RI� KRZ� WR� LPSURYH�EHQHILFLDO� WDON� LQ� WKH� FODVVURRP ZDV�
HQULFKHG�WKURXJK�WKLV�SURJUDPPH�

6RPH� WHDFKHUV� VDLG� WKH\� KDG� FKDQJHG� WKHLU� SUDFWLFH� LQ� UHODWLRQ� WR� FDVH� SXSLOV� DQG� UHSRUWHG�
LPSURYHPHQWV� LQ� WKHVH� SXSLOV¶ VNLOOV�� IRU� H[DPSOH� LQ� YRFDEXODU\�� UHDGLQJ� FRPSUHKHQVLRQ� DQG�
PHWDFRJQLWLRQ��&DVH�SXSLOV�ZHUH�QRW�WUDFNHG�LQGLYLGXDOO\�VR�ZH�GR�QRW�KDYH�LQIRUPDWLRQ�DERXW�ZKHWKHU�
WKHVH�SXSLOV�EHQHILWWHG�IURP�WKH�LQWHUYHQWLRQ��

7KHUH�LV�OLPLWHG LQIRUPDWLRQ�DERXW FRQWURO�JURXS�DFWLYLW\��EXW�WKHUH�LV�HYLGHQFH�WKDW�VRPH VFKRROV�XVHG
HOHPHQWV�RI�/HVVRQ�6WXG\ �VXFK�DV�WHDFKHU�REVHUYDWLRQ��RU�RWKHU�SURJUDPPHV�FDOOHG�/HVVRQ�6WXG\��
ZKLFK� ZHUH� VLPLODU� LQ� DLP� WR� WKH� (GJH� +LOO� SURJUDPPH� EXW� OHVV� VWUXFWXUHG �GLIIHUHQW� SDFNDJHV� DUH�
DYDLODEOH�IRU�VFKRROV�WR�EX\ DQG�UHVRXUFHV�DUH�DYDLODEOH�IRU�VFKRROV�WR�SXUVXH�LQGHSHQGHQWO\�� 7KLV�PD\�
KDYH�GLOXWHG�WKH�HIIHFW�VHHQ�LQ�LQWHUYHQWLRQ�VFKRROV� 7KH ODFN�RI�LPSDFW�LQ�LQWHUYHQWLRQ�VFKRROV VXJJHVWV
WKDW�WKH�SURJUDPPH WHVWHG�KHUH�GRHV�QRW�KDYH�DQ�LPSDFW�RYHU�DQG�DERYH OHVV�IRUPDO�DQG�OHVV�VWUXFWXUHG�
HOHPHQWV�RI�WKH /HVVRQ�6WXG\�DSSURDFK WKDW PDQ\�VFKRROV�DOUHDG\�GR�

6XPPDU\�RI�LPSDFW�RQ�SULPDU\�RXWFRPH²DYHUDJH�.H\�6WDJH���WHVW�VFRUHV
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&RVW

/HVVRQ�6WXG\�FRVW HDFK�VFKRRO ������ SHU�\HDU �RU���� SHU�VWXGHQW�SHU�\HDU� ZKHQ�DYHUDJHG�RYHU�WKUHH�
\HDUV��6FKRROV�FDQ�QRZ�SXUFKDVH�/HVVRQ�6WXG\�WUDLQLQJ�IURP�(GJH�+LOO�8QLYHUVLW\�GLUHFWO\��&RVWV�UDQJH�
IURP��������WR��������SHU�VFKRRO� &RVWV�FDQ�EH�UHGXFHG�IRU�JURXSV�RI�ILYH RU�PRUH�VFKRROV�
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,QWURGXFWLRQ

,QWHUYHQWLRQ

/HVVRQ� 6WXG\� LV� D� SURFHVV� LQFRUSRUDWLQJ� WHDFKHU� REVHUYDWLRQV� DQG� IHHGEDFN�� ,W� LV� D� SURIHVVLRQDO�
GHYHORSPHQW�SURJUDPPH�ZLWK�D�ORQJ�KLVWRU\�RI�XVH�LQ�-DSDQ�DQG�LV�EHLQJ�LQFUHDVLQJO\�XVHG�LQ�WKH�8�.�
DQG�ZRUOGZLGH��7HDFKHUV�ZRUN� LQ�VPDOO�JURXSV� WR�SODQ� OHVVRQV� WKDW�DGGUHVV�D�VKDUHG� WHDFKLQJ�DQG�
OHDUQLQJ�JRDO��)RU�WKLV�LQWHUYHQWLRQ��WKHVH�JURXSV�FRQVLVWHG�RI�D�OHDUQLQJ�WULSRG�ZLWK�WKUHH�WHDFKHUV�IURP�
WKH�VDPH�VFKRRO��RQH�RI�ZKRP ZRXOG�EH�WKH�VHOHFWHG�RQ�WKH�EDVLV�RI�EHLQJ�WKH�µH[SHUW�WHDFKHU¶��6FKRROV�
ZHUH�IUHH�WR�FKRRVH�ZKLFK�WHDFKHUV�ZRXOG�EH�LQYROYHG�LQ�WKH�LQWHUYHQWLRQ��ZLWK�WKH�UHVWULFWLRQ�WKDW�WZR�
VKRXOG�EH�WHDFKLQJ�\HDU�JURXSV���DQG����6RPH�RI�WKH�VPDOOHVW�VFKRROV�KDG�PL[HG�DJH�FODVVHV��DQG�VR�
RQH�WHDFKHU�PD\�KDYH�WDXJKW�ERWK�<HDU���DQG�<HDU����*LYHQ�WKH�WULSRG�GHVLJQ��LI�D�VFKRRO�KDG�RQO\�RQH�
FODVV�SHU�\HDU�JURXS� RU�OHVV� WKH\�ZRXOG�KDYH�WR�FKRRVH�D�WHDFKHU�IURP�DQRWKHU�\HDU��ZKLFK�ZDV�VHHQ�
DV�XQSUREOHPDWLF� IURP�WKH�/HVVRQ�6WXG\�GHYHORSHU¶V�SHUVSHFWLYH��:H�SODFHG�QR�UHVWULFWLRQ�RQ�ZKDW�
RWKHU�\HDU�JURXS�ZDV�FKRVHQ��%HFDXVH�WKH�UDQGRPLVDWLRQ�DQG�DQDO\VLV�LV�DW�WKH�VFKRRO�OHYHO� ZH�DUH�
QRW�FRQFHUQHG�DERXW�VFKRROV�EHLQJ�DEOH�WR�FKRRVH�WKH�WHDFKHUV��

6FKRROV�XVHG�GLIIHUHQW�FULWHULD�WR�VHOHFW�WHDFKHUV�WR�WDNH�SDUW�LQ�/HVVRQ�6WXG\��:KLOH�DOO�VFKRROV�FKRVH�
WHDFKHUV ZLWK� VRPH� VXEMHFW� H[SHUWLVH� LQ�(QJOLVK� RU�PDWKV DV� WKH� H[SHUW� WHDFKHU�� VHOHFWLRQ� RI� RWKHU�
PHPEHUV�RI� WKH�WHDP�VRPHWLPHV� LQFOXGHG�WHDFKHUV�ZKRVH�SUDFWLFH�ZDV� LQ�QHHG�RI� LPSURYHPHQW�� ,Q�
RWKHU� FDVHV�� KHDGV� FKRVH� WHDFKHUV� ZKR� ZRUN� ZHOO� WRJHWKHU� DQG� ZHUH� WKHUHIRUH� OLNHO\� WR� PDNH� DQ�
HIIHFWLYH�/HVVRQ�6WXG\�WHDP��,Q�VPDOOHU�VFKRROV�ZLWK�RQH�WHDFKHU�IRU�HDFK�\HDU�JURXS��WKHUH�ZDV�OLWWOH�
FKRLFH�RYHU�WKH�WHDP�FRPSRVLWLRQ�DQG�VHOHFWLRQ�ZDV�QRW�WKHUHIRUH�VWUDWHJLF�

7KH� OHDGHUV� IURP� WKH� WUHDWHG� VFKRROV� DWWHQGHG� D� VHQLRU OHDGHU� FRQIHUHQFH� KHOG� LQ� /RQGRQ� RQ� ���
6HSWHPEHU�������7KLV�SURYLGHG�WKHP�ZLWK�PRUH�GHWDLOV�IRU�KRZ�WKH�SURJUDPPH KDG�EHHQ�LPSOHPHQWHG�
LQWHUQDWLRQDOO\�DQG�KRZ�LW�ZRXOG�EH�UROOHG�RXW�LQ�WKHLU�VFKRROV��7KLV�LQFOXGHG�GLVFXVVLRQ�RI�WKH�VWUXFWXUH�
RI�WKH�OHDUQLQJ�WULSRGV��DQG�WKH�WRSLFV�IRU�WKH�WUDLQLQJ�GD\V� 7KH�RWKHU�SXUSRVH�RI�WKLV�PHHWLQJ�ZDV�WR�
JHQHUDWH�HQWKXVLDVP�LQ�WKH�OHDGHUVKLS�WHDPV�RI�WKH�SDUWLFLSDWLQJ�VFKRROV�DQG�LQFOXGHG�VSHDNHUV�IURP�
RYHUVHDV�

,Q�WRWDO� WKHUH�ZHUH�ILYH� WUDLQLQJ�GD\V�IRU� WKH�WHDFKHUV LQYROYHG� LQ�WKH�SURJUDPPH��7KLV� LQFOXGHG�WZR�
LQLWLDO� WUDLQLQJ�GD\V�SURYLGHG�E\�(GJH�+LOO�8QLYHUVLW\� LQ�6HSWHPEHU RU�2FWREHU�RI������ WR�VHW�XS� WKH�
OHDUQLQJ�F\FOH �GHWDLOV�LQ�7DEOH�����EHORZ���7KLV�ZDV�IROORZHG�E\ D�KDOI�GD\�RI�WUDLQLQJ�LQ�1RYHPEHU RU�
'HFHPEHU�RI�������$W�WKH�HQG�RI�WKH�ILUVW�\HDU�RI�WKH�LPSOHPHQWDWLRQ��-XQH��������WKHUH�ZDV�D�VHULHV�RI�
FRQIHUHQFHV� LQ� WKH� GLIIHUHQW� UHJLRQV� EULQJLQJ WHDFKHUV� IURP� HDFK� UHJLRQ� WRJHWKHU� WR� VKDUH� WKHLU�
H[SHULHQFH�RI�WKH�SURJUDPPH IRU�WKH�GD\��$W�WKH�VWDUW�RI�WKH VHFRQG�\HDU�RI�WKH�SURJUDPPH �2FWREHU�
������ WKHUH�ZDV�D�WUDLQLQJ�GD\�IRFXVLQJ RQ�RSWLPLVLQJ�IHHGEDFN�DQG�VXVWDLQLQJ�WKH�SURJUDPPH WKURXJK�
LWV�VHFRQG�\HDU��7KHUH�ZDV�DQ�DGGLWLRQDO�VL[WK�&RQWLQXLQJ�3URIHVVLRQDO�'HYHORSPHQW�GD\�DW�WKH�HQG�RI�
WKH�SURJUDPPH �-XO\��������ZKLFK�DLPHG� WR�KLJKOLJKW� WKH� LPSRUWDQFH�RI�HYLGHQFH�EDVHG�UHVHDUFK� LQ�
HGXFDWLRQ DQG� VXSSRUW /HVVRQ� 6WXG\� WHDPV� WR� GLVFXVV� WKHLU� H[SHULHQFHV� DQG� FRQVLGHU� SODQV� IRU�
VXVWDLQLQJ�/HVVRQ�6WXG\��

7DEOH �����/HVVRQ�6WXG\�WUDLQLQJ

,QWURGXFWRU\�&RQIHUHQFH��IXOO�GD\�

7KH�SRWHQWLDO� RI�5HVHDUFK� /HVVRQ�6WXG\� IRU�6FKRRO� ,PSURYHPHQW�� WKH� LQWHUQDWLRQDO� FRQWH[W�� WKH�
(GJH�+LOO�8QLYHUVLW\�5HVHDUFK�3URJUDPPH��OHDGLQJ�DQG�PDQDJLQJ�/HVVRQ�6WXG\�LQ�VFKRRO�

'D\����IXOO�GD\�

3DUW����/HVVRQ�6WXG\�5HVHDUFK�3URJUDPPH�RYHUYLHZ�DQG�WKH�IRFXV�IRU�UHVHDUFKLQJ�SHGDJRJ\�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ �

3DUW����0HWDFRJQLWLRQ�DQG�6HOI�5HJXODWLRQ��GHYHORSLQJ�DQG�UHVHDUFKLQJ µ7DON�IRU�/HDUQLQJ¶ LQ�(QJOLVK�
DQG�PDWKHPDWLFV�

'D\����IXOO�GD\�

5HVHDUFKLQJ�3HGDJRJ\� WKURXJK�/HVVRQ�6WXG\�� WKH�/HVVRQ�6WXG\�SURFHVV²HWKRV��SURWRFROV�DQG�
SUDFWLFH�

'D\����KDOI�GD\�

3DUW����5HIOHFWLRQV�RQ�ILUVW�H[SHULHQFHV�DQG�LPSDFW�RI�/HVVRQ�6WXG\�

3DUW����7DNLQJ�WKH�SHGDJRJLFDO�IRFXV�GHHSHU��UHVHDUFKLQJ�µ7DON�IRU�/HDUQLQJ¶ WKURXJK�/HVVRQ

6WXG\�LQ�JXLGHG�VHVVLRQV�IRU�OLWHUDF\�DQG�PDWKHPDWLFV�

'D\����IXOO�GD\�

&XUUHQW�/HDUQLQJ� IURP� WKH�/6� UHVHDUFK�SURJUDPPH�DQG�SODQQLQJ� IRU�VXVWDLQDELOLW\�� KHDGWHDFKHU�
YLHZV��VKDULQJ�ILQGLQJV�IURP�VFKRRO�YLVLWV��SRVWHU�SUHVHQWDWLRQV�E\�DOO�/HVVRQ�6WXG\�WHDPV�

'D\����KDOI�GD\�

7DONLQJ�WKH�SHGDJRJLFDO�IRFXV�GHHSHU��UHVHDUFKLQJ�IHHGEDFN�RQ�OHDUQLQJ�WKURXJK�/HVVRQ�6WXG\�

7KH�LPSOHPHQWDWLRQ�RI�WKH�/HVVRQ�6WXG\�F\FOH LQ�VFKRROV VWDUWHG ZLWK�DQ�LQLWLDO�JURXS�PHHWLQJ�ZKHUH�
WKH�WKUHH�WHDFKHUV�SODQQHG WKH�RUGHU�LQ�ZKLFK�WKH\�ZHUH REVHUYHG�DQG�ZKLFK�OHVVRQV�WKH�RWKHU�WHDFKHUV�
LQ�WKH�WHDP REVHUYHG��7KH�ILUVW�WHDFKHU�WKHQ�WDXJKW WKUHH�µUHVHDUFK�OHVVRQV¶ REVHUYHG�E\�WKH�RWKHU�WZR�
WHDFKHUV�ZKR�IRFXVHG RQ�SXSLO�OHDUQLQJ� UDWKHU�WKDQ�WKH�WHDFKHU��$IWHU�HDFK�RI�WKHVH�OHVVRQV� WKHUH�ZDV
D�IROORZ�XS�GLVFXVVLRQ�WKDW�UHYLHZHG WKH FODVV�DQG MRLQW�SODQQLQJ�IRU�WKH�QH[W�VHVVLRQ LQ�WHUPV�RI�FRQWHQW�
VWUXFWXUH�DQG�GHOLYHU\��,Q�WKH�SODQQLQJ��WZR� µFDVH�SXSLOV¶ ZHUH VHOHFWHG�WKDW�ZHUH W\SLFDO�RI�D�JURXS�RI�
SXSLOV�LQ�WKH�FODVV�VR�WKDW�WKH�LPSDFW�RI�WKH�OHVVRQV�RQ�SXSLOV�ZLWK�LGHQWLILHG�EDUULHUV�WR�OHDUQLQJ�FRXOG
EH�PRQLWRUHG��7KHUH�ZDV DOVR�LQSXW�IURP�WKH�FDVH�SXSLO GLUHFWO\�LQ�WKH�IRUP�RI�WHDFKHU±SXSLO�LQWHUYLHZV�
7HDFKHUV�ZHUH H[SHFWHG�WR�NHHS�UHFRUGV�RI�WKH�WUDLQLQJ�VHVVLRQV�DQG�ZHUH DOVR�H[SHFWHG�WR�ZULWH�XS�
SXSLO� FDVH�VWXGLHV� DIWHU�HDFK� URXQG�RI�/HVVRQ�6WXG\�� 7KLV�SURFHVV�ZDV UHSHDWHG�DIWHU�HDFK�RI� WKH�
UHVHDUFK�OHVVRQV��2YHU�WKH�FRXUVH�RI�WKH�DFDGHPLF�\HDU� WKHUH�ZHUH WKUHH�F\FOHV�RI�/HVVRQ�6WXG\�ZLWK�
HDFK� WHDFKHU� WDNLQJ� WKH� WXUQ� RI� EHLQJ� REVHUYHG� )LGHOLW\� ZLWK� WKH� SURJUDPPH� LPSOHPHQWDWLRQ� ZDV�
PHDVXUHG�WKURXJK�VFKRRO�YLVLWV�DQG�LQWHUYLHZV��

7KH�LQWHQWLRQ�LV�WKDW�WKLV�VWUXFWXUH�SURYLGHV�D�VSDFH�IRU�QRQ�MXGJHPHQWDO�GLVFXVVLRQ�LQ�WKH�VFKRRO�GD\�
DQG�WKH�XVH�RI�FDVH�VWXGHQWV�KHOSV�IRFXV�WKH�WHDFKHUV��7KH�WULDO�RI�/HVVRQ�6WXG\�LQFRUSRUDWHG�7DON�IRU�
/HDUQLQJ��DQ�DSSURDFK�ZKLFK�DLPV�WR�LPSURYH�WKH�TXDOLW\�RI�FODVVURRP�WDON�LQ�RUGHU�WR�LQFUHDVH�SXSLOV¶
HQJDJHPHQW��OHDUQLQJ� DQG�DWWDLQPHQW� 3DUWLFLSDWLQJ�VFKRROV�ZHUH�DVNHG�WR�GHOLYHU�/HVVRQ�6WXG\�ZLWKLQ�
OLWHUDF\�DQG�PDWKV�OHVVRQV�XVLQJ�7DON�IRU�0DWKV�DQG�7DON�IRU�/LWHUDF\�ZLWK�WHDFKHUV�WUDLQHG�LQ�VSHFLILF�
DSSURDFKHV�IRU�ERWK��7KH�WULDO�ZDV�WKHUHIRUH�D�WHVW�RI�WKH�HIIHFWLYHQHVV�RI�WKLV�PHWKRG�DV�ZHOO�DV�RI�WKH�
/HVVRQ�6WXG\�DSSURDFK�

7R� VXPPDULVH� WKLV� WULDO� RI /HVVRQ� 6WXG\� KDG D� QXPEHU� RI� NH\� IHDWXUHV� ���� WHDFKHU� SHHU�WR�SHHU�
REVHUYDWLRQ� �RI�SXSLOV¶ OHDUQLQJ� DQG� IHHGEDFN� ���� WHDFKHU�SXSLO� IHHGEDFN� ����7DON� IRU�/HDUQLQJ� ����
FROODERUDWLYH�SODQQLQJ� DQG�����FDVH�SXSLOV��6RPH�RI� WKHVH�FRPSRQHQWV�DUH�DOUHDG\�XVHG LQ�(QJOLVK�
SULPDU\�VFKRROV��/HVVRQ�6WXG\�SURYLGHV�VWUXFWXUH�WKURXJK�ZKLFK�WHDFKHUV�DUH DEOH�WR�JDLQ�PRUH�IURP�
HDFK�DQG�DFKLHYH�DGGLWLRQDO�V\QFKURQLFLW\����



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ �

%DFNJURXQG�HYLGHQFH

,W�LV�ZLGHO\�DFFHSWHG�WKDW�WHDFKHUV�DUH�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�VFKRRO�HIIHFWLYHQHVV �5RFNRII������
5LYNLQ�� +DQXVKHN� DQG� .DLQ� ������� +RZHYHU�� WKHUH� LV� OLWWOH� UREXVW� H[SHULPHQWDO HYLGHQFH� RI� WKH�
HIIHFWLYHQHVV�RI�SURJUDPPHV�WKDW�LPSURYH�WHDFKHU�TXDOLW\��2I�WKH�KLJK�TXDOLW\�UHVHDUFK�WKDW�KDV�EHHQ�
FRQGXFWHG� RQ� WHDFKHU� GHYHORSPHQW�� NQRZOHGJH� EDVHG� WUDLQLQJ� KDV� W\SLFDOO\� EHHQ� IRXQG� WR� EH�
LQHIIHFWLYH��ZKHUHDV�SURJUDPPHV�WKDW�LQYROYH�WHDFKHU�REVHUYDWLRQV�WKDW�DUH�HPEHGGHG�LQWR�WKH�VFKRRO�
DORQJVLGH�HIIHFWLYH�IHHGEDFN�KDYH�EHHQ�IRXQG�WR�KDYH�SRVLWLYH�HIIHFWV��7D\ORU�DQG�7\OHU��������

$Q�HYDOXDWLRQ�RI�WKH�8�.�¶V�1DWLRQDO�6WUDWHJLHV¶ /HDGLQJ�7HDFKHUV�3URJUDPPH �+DGILHOG��-RSOLQJ�DQG
(PLUD���������ZKLFK�LQYROYHG�/HVVRQ�6WXG\��VKRZHG�WKDW�WKRVH�VFKRROV�XVLQJ�WKLV�DSSURDFK��DPRQJ�
RWKHUV��RXW�SHUIRUPHG�D�FRPSDULVRQ�JURXS�LQ�ERWK�(QJOLVK�DQG�PDWKV� 6LPLODU�WR�WKLV�UHSRUW� WKLV�LQYROYHG�
D�FRPSDULVRQ�RI�SXSLO�SURJUHVV�LQ�.6��EHWZHHQ�WUHDWHG�DQG�XQWUHDWHG�VFKRROV�ZLWKLQ�WKH�VDPH�ORFDO�
DXWKRULW\� �/$��� 7KH\� IRXQG� WKDW� WUHDWPHQW� SXSLOV¶ .6�� UHVXOWV� LPSURYHG E\� ���� PRUH� WKDQ� FRQWURO�
VFKRROV�LQ�WKH�VDPH�/$��+RZHYHU� LW�KDG�WKUHH�OLPLWDWLRQV� ����LW�ZDV�QRW�D�UDQGRPLVHG�FRQWUROOHG�WULDO�
�5&7�� ����LW�GLG�QRW�WDNH�DFFRXQW�RI�SRWHQWLDO�GLIIHUHQFHV�EHWZHHQ�WKH�VFKRROV� DQG���� LW�ZDV�QRW�DEOH�
WR�IROORZ�XS�WKH�FRKRUW�WR�H[SORUH�DQ\ ORQJ�WHUP�LPSDFWV�RI�WKH�SURJUDPPH� /HVVRQ�6WXG\�DOVR�VKDUHV�
PDQ\�RI�WKH�NH\�FKDUDFWHULVWLFV�RI�HIIHFWLYH�&3'�WKDW�ZHUH�LGHQWLILHG�LQ�D V\VWHPDWLF�UHYLHZ�SURGXFHG�
E\�WKH�(YLGHQFH�IRU�3ROLF\�DQG�3UDFWLFH�,QIRUPDWLRQ�DQG�&R�RUGLQDWLQJ�&HQWUH �(33,� ������

7KLV�(()�WULDO�RI�WKH�/HVVRQ�6WXG\ SURJUDPPH�VHW�RXW�WR�UREXVWO\�HYDOXDWH�WKLV�LQWHUYHQWLRQ�DQG�LV�RQH�
RI� WKH� ODUJHVW� UDQGRPLVHG� WULDOV WR GDWH� IRFXVLQJ� RQ� WKH� HIIHFWLYHQHVV� RI� WKLV� IRUP� RI� WHDFKHU�
GHYHORSPHQW��3UHYLRXV�SDSHUV�HLWKHU�XVHG�TXDVL�H[SHULPHQWDO�PHWKRGV� �7D\ORU�DQG�7\OHU�� ������RU�
ZHUH�EDVHG�RQ�VPDOOHU�VDPSOHV��/HZLV�DQG�3HUU\���������/HZLV�DQG�3HUU\�LPSOHPHQWHG�WKH�RQO\�RWKHU
5&7�RI�/HVVRQ�6WXG\�LQYROYLQJ�����WHDFKHUV��HTXLYDOHQW�WR����WULSRGV��LQ����JURXSV�RYHU�DQ���±���GD\�
SHULRG��8VLQJ�D�WKUHH�EUDQFK�WULDO�ZLWK�FRQWURO��/HVVRQ�6WXG\��DQG�/HVVRQ�6WXG\�SOXV�DGGLWLRQDO�PDWKV�
PDWHULDOV��WKH\�IRXQG�SRVLWLYH�VLJQLILFDQW�LPSDFWV�RQ�VHOI�UHSRUWHG�µ&ROOHJLDO�/HDUQLQJ�(IIHFWLYHQHVV¶ DQG�
µ([SHFWDWLRQV�IRU�6WXGHQW�$FKLHYHPHQW¶ ZKHQ�/HVVRQ�6WXG\�LV�FRPELQHG�ZLWK�WKH�PDWKV�PDWHULDOV��7KLV�
JURXS�DOVR�VDZ�LPSURYHPHQWV�LQ�WKH�VWXGHQWV¶ XQGHUVWDQGLQJ�RI�IUDFWLRQV��ZKLFK�ZDV�WKH�IRFXV�RI�WKLV�
/HVVRQ�6WXG\�WULDO��7KHUH�ZHUH�QR�LPSURYHPHQWV�ZKHQ�/HVVRQ�6WXG\�ZDV�XVHG�LQ�LVRODWLRQ��7KLV�UHSRUW�
EXLOGV�RQ�WKHLU� ILQGLQJV�DV� WKLV� WULDO� LV�FORVHU� WR�WKH�UHDOLWLHV�RI VFKRRO� OLIH�E\�EHLQJ�GHOLYHUHG RYHU�DQ�
H[WHQGHG�SHULRG�RI�WLPH��WZR�\HDUV��DQG�ORRNLQJ�D�JHQHUDO�VWXGHQW�SURJUHVV XVLQJ�.6��GDWD��5HSOLFDWLQJ�
VLPLODU�FRQGLWLRQV�WR�WKLV�SUHYLRXV�WULDO��WKLV�WULDO�FRPELQHV�/HVVRQ�6WXG\�ZLWK�7DON�IRU�/LWHUDF\�DQG�7DON�
IRU�0DWKV�WR�SURYLGH�FRQWHQW�IRU�WHDFKHUV�WR�IRFXV�RQ�LQ�WKHLU�OHVVRQ�F\FOHV��7DON�IRU�/LWHUDF\�KDV�EHHQ�
HYDOXDWHG�E\� WKH�(()�SUHYLRXVO\�ZLWK�SURPLVLQJ� ILQGLQJV��DOWKRXJK� WKHVH�ZHUH�QRW�TXLWH�VWDWLVWLFDOO\�
VLJQLILFDQW��DQG�DSSURDFKHV�WKDW�HQFRXUDJH�WDON�LQ�WKH�FODVVURRP�DUH�LQFUHDVLQJO\�SRSXODU�LQ�VFKRROV�VR�
ILW�ZLWK�VFKRROV¶ H[LVWLQJ� IRFL��)LQDOO\� WKHUH�KDV�EHHQ�QR� UREXVW� HYDOXDWLRQ�RI WKLV� W\SH�RI�FRQWLQXLQJ�
SURIHVVLRQDO�GHYHORSPHQW�LQ�WKH�8�.�

(YDOXDWLRQ�REMHFWLYHV

7KH�FHQWUDO�REMHFWLYH�RI�WKH�LPSDFW HYDOXDWLRQ�LV�WR�HVWLPDWH�WKH�LPSDFW�RI�WKH�/HVVRQ�6WXG\�SURJUDPPH�
RQ�SXSLO�DWWDLQPHQW��LQ�SDUWLFXODU�RQ�SXSLO�.6��UHVXOWV��ZKLFK�DUH�WKH�NH\�PHWULF�RI�LQWHUHVW�WR�VFKRROV�
DQG� WKH�'HSDUWPHQW� IRU�(GXFDWLRQ�� 7KXV�� WKH PDLQ� RXWFRPH�PHDVXUH� RI� LQWHUHVW� LV� SXSLO� DFDGHPLF�
RXWFRPHV�DV�PHDVXUHG�E\�.6��WHVWV��6SHFLILFDOO\� RXU�SULPDU\�RXWFRPHV�DUH�.6��FRPELQHG�DYHUDJH�
WHVW�VFRUHV DFURVV�PDWKV�DQG�UHDGLQJ�IRU�HDFK�FRKRUW�

(WKLFDO�UHYLHZ

%HIRUH�LPSOHPHQWDWLRQ� WKH�UHVHDUFK�SURSRVDO�ZDV�UHYLHZHG�E\�WKH�(WKLFDO�5HYLHZ�%RDUG�RI�WKH�/RQGRQ�
6FKRRO�RI�(FRQRPLFV�DQG�3ROLWLFDO�6FLHQFH�WR�HQVXUH�QR�XQGXH�EXUGHQ�ZDV�SODFHG�XSRQ�WKH�VFKRROV�RU�
VWXGHQWV�DQG�LQGLYLGXDO�DQRQ\PLW\�ZRXOG�EH�HQVXUHG���

6FKRROV�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�LQ�WKH�WULDO��DQG�WKRVH�WKDW�ZHUH�LQWHUHVWHG�VLJQHG�DQG�UHWXUQHG�DQ
µH[SUHVVLRQ�RI� LQWHUHVW¶ ZKLFK�VWDWHV� WKDW� WKH\�XQGHUVWDQG� WKDW� WKH�DYHUDJH�VWXGHQW� WHVW�VFRUHV� IURP�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ �

VFKRROV�LQYROYHG�LQ�WKH�WULDO�ZRXOG�EH�REWDLQHG�IURP�DGPLQLVWUDWLYH�VRXUFHV� 7KH��� VHOHFWHG�VFKRROV�
VLJQHG�DQ�DGGLWLRQDO�PHPRUDQGXP�RI�XQGHUVWDQGLQJ�ZKLFK�VWDWHV�WKH�UHVSRQVLELOLWLHV�RI�WKH�VFKRROV��
SUDFWLWLRQHUV� DQG�WKH�HYDOXDWLRQ�WHDP��

7RZDUGV�WKH�HQG�RI�WKH�SURMHFW��ZH�DOVR�VXUYH\HG�WKH�KHDGWHDFKHUV²DQG�RWKHU�LQGLYLGXDOV�UHVSRQVLEOH�
IRU�FRQWLQXLQJ�SURIHVVLRQDO�GHYHORSPHQW²DW�DOO���� VFKRROV�UHJDUGLQJ�WKHLU�WUDLQLQJ�SUDFWLFHV�RYHU�WKH�
SUHYLRXV�WKUHH�\HDUV��7KLV�FRQVLVWHG�RI�DQ�HPDLOHG�VXUYH\��SUH�HPSWHG ZLWK�D�SKRQH�FDOO�WR�WKH�VFKRRO�
WR�JLYH�WKHP�QRWLFH�WKDW�WKH\�VKRXOG�EH�H[SHFWLQJ�WKH�HPDLO�DQG�VR�WKDW�LW�UHDFKHG WKH�PRVW�DSSURSULDWH�
SHUVRQ��7KLV�HOHPHQW�RI�WKH�SURMHFW�XQGHUZHQW�HWKLFDO�UHYLHZ�DW�WKH�/RQGRQ�6FKRRO�RI�(FRQRPLFV OHYHO��

3URMHFW�WHDP

/HVVRQ�6WXG\�ZDV�GHYHORSHG�E\�D�WHDP�DW�(GJH�+LOO�8QLYHUVLW\�ZLWK�VXSSRUW�IURP�H[WHUQDO�FRQVXOWDQWV��
7KH�HYDOXDWLRQ�ZDV�FRQGXFWHG�E\�5LFKDUG�0XUSK\��)HOL[�:HLQKDUGW� DQG�*LOO�:\QHVV�IRU�WKH�/RQGRQ�
6FKRRO�RI�(FRQRPLFV��ZLWK� WKH�SURFHVV�HYDOXDWLRQ� OHG�E\�+HDWKHU�5ROIH� IRU� WKH�1DWLRQDO� ,QVWLWXWH�RI�
(FRQRPLF�DQG�6RFLDO�5HVHDUFK�

7ULDO�UHJLVWUDWLRQ

7KLV�WULDO�ZDV�UHJLVWHUHG�ZLWK�$($�5&7�5HJLVWU\ DQG�DVVLJQHG�UHJLVWU\�QXPEHU�$($5&75���������

� 7KLV�SURMHFW�VWDUWHG�EHIRUH� WKH�FXUUHQW�'HSDUWPHQW� IRU�(GXFDWLRQ� �'I(��JXLGHOLQHV� UHTXLULQJ�SDUHQWDO�FRQVHQW��
5HJDUGOHVV��WKH�QDWXUH�RI�WKH�WULDO�PHDQV�WKDW�WKH\�DUH�QRW�UHTXLUHG�JLYHQ�&RQGLWLRQ���RI�6FKHGXOH���RI�WKH�'I(�
JXLGHOLQHV���



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

0HWKRGV

7ULDO�GHVLJQ

7KLV� VWXG\� HQWDLOV� D� FOXVWHU� UDQGRPLVHG� FRQWUROOHG� WULDO� HYDOXDWLRQ� RI� WKH� /HVVRQ�6WXG\� SURJUDPPH�
EORFNHG LQ�WKH�6RXWK�:HVW��(DVW�0LGODQGV DQG�1RUWK�:HVW RI�(QJODQG��6FKRROV�ZHUH�VWUDWLILHG�E\�/RFDO�
$XWKRULW\� DQG�ZHUH�SDLUZLVH� UDQGRPO\�DVVLJQHG� WR� WUHDWPHQW�RU� FRQWURO� DUPV��)XUWKHU�GHWDLOV� RI� WKH�
VDPSOH�DQG�UDQGRPLVDWLRQ�SURFHVV�FDQ�EH�IRXQG EHORZ��7KH�WULDO�ODVWHG�IURP�$XJXVW����� WR�-XQH������
GXULQJ�ZKLFK�WLPH�WHDFKHUV�ZHUH�WUDLQHG�LQ� DQG�LPSOHPHQWHG� WKH�/HVVRQ�6WXG\�SURJUDPPH��7KH�\HDU�
JURXSV� WKDW� WKHVH� WHDFKHUV� LQVWUXFWHG ZHUH�<HDUV ��DQG���� 7KHVH� VWXGHQWV WRRN� WKHLU�.H\�6WDJH� ��
H[DPLQDWLRQV�LQ�0D\������DQG�0D\������

5DQGRPLVDWLRQ�ZDV�FRQGXFWHG�DW�WKH�VFKRRO�OHYHO��ZLWK�WKH�LQWHQWLRQ�RI�KDYLQJ ���WUHDWHG�VFKRROV DQG�
���FRQWURO�VFKRROV��6FKRROV� WKDW�ZHUH�VHOHFWHG� LQWR� WKH� WUHDWPHQW�JURXS�ZHUH�DVNHG� WR�VHOHFW� WKUHH�
WHDFKHUV�WR�EH�SDUW�RI�WKH�WULDO��6FKRROV�KDG�FRPSOHWH�DXWRQRP\�RYHU�ZKLFK�WHDFKHUV�WKH\�FKRVH��RQ�WKH�
FRQGLWLRQ�WKDW�WKHVH�WHDFKHUV�ZHUH�WR�WHDFK�<HDUV���DQG����:KHUH�WKDW�ZDV�QRW�SRVVLEOH��EHFDXVH�WKHUH�
ZDV�RQO\� RQH�FODVV�SHU� FRKRUW� IRU� H[DPSOH�� VFKRROV�ZHUH� IUHH� WR� LQYROYH� WHDFKHUV� IURP� RWKHU� \HDU�
JURXSV��7KH�LQYROYHPHQW�RI�WHDFKHUV�IURP�RWKHU�\HDU�JURXSV�LV�XQSUREOHPDWLF� GHVSLWH�GLIIHUHQFHV�LQ�
FXUULFXOXP�EHWZHHQ�WKHVH�\HDUV� DV /HVVRQ�6WXG\�DVVXPHV�WKDW�IDFWRUV�DIIHFWLQJ�VWXGHQW�OHDUQLQJ�DQG�
LQ�FODVV�EHKDYLRXU�DUH�VLPLODU�DFURVV�WKH�\HDU�JURXSV� 7KLV PHDQV�WKDW�LW�LV�SRVVLEOH�IRU�VWXGHQWV�WR�EH�
WDXJKW�E\�/HVVRQ�6WXG\�WHDFKHUV�IURP�<HDU���WKURXJK�WR�<HDU��� EXW�RQO\�VWXGHQWV�LQ�<HDU���DQG�<HDU�
��ZHUH�LQFOXGHG�LQ�WKH�HYDOXDWLRQ��6WXGHQWV�ZKR�ZHUH�RULJLQDOO\�LQ�<HDU���ZHUH WKH�ILUVW�FRKRUW�RI�VWXGHQWV�
WR�WDNH�WKHLU�.6��H[DPLQDWLRQV�DQG�DUH UHIHUUHG�WR�DV�µFRKRUW��¶ �&����7KH�VWXGHQWV�ZKR�ZHUH�RULJLQDOO\�
LQ�<HDU���ZHUH WKH�VHFRQG�FRKRUW�RI�VWXGHQWV�WR�WDNH�.6��H[DPLQDWLRQV�DIWHU�WKH�LQWHUYHQWLRQ�DQG�DUH
UHIHUUHG�WR�DV�µ&�¶ �VHH�7DEOH�������7HDFKHUV�RI�WKH�WDUJHW�\HDU�JURXSV�LQ�WUHDWHG�VFKRROV�ZHUH WUDLQHG�
LQ�WKH�/HVVRQ�6WXG\�SURJUDPPH��7KH�FRQWURO�FRQGLWLRQ�ZDV�µEXVLQHVV�DV�XVXDO¶��/HVVRQ�6WXG\�WUDLQLQJ�
DQG�VXSSRUW�ZDV�ZLWKKHOG� IURP�FRQWURO�JURXS�VFKRROV DQG� WKH\�DJUHHG�QRW� WR�SXUVXH�/HVVRQ�6WXG\��
DOWKRXJK�WKHUH�DUH IUHHO\�DYDLODEOH�PDWHULDOV RQOLQH��2QFH�FRQWURO�VFKRROV�UHFHLYHG�WKH�OHWWHU�VWDWLQJ�WKDW�
DV�D�UHVXOW�RI�WKH�UDQGRPLVDWLRQ�SURFHVV�WKH\�KDG�QRW�EHHQ�VHOHFWHG��ZH�KDG�QR�IXUWKHU�FRQWDFW�ZLWK�
WKHP XQWLO�DIWHU� WKH�WULDO��7KHUH�ZDV�DOVR�QR�UHFRUG�PDGH�RI�ZKDW�WKH�FRQWURO�VFKRROV GLG� VR�ZH�DUH�
UHOLDQW�RQ�WKH����FRPSOHWHG�SRVW�WULDO�VXUYH\V IRU�ILGHOLW\�LQIRUPDWLRQ��+RZHYHU� ZH�GR�KDYH�WKH�VWXGHQW�
OHYHO�.6��H[DPLQDWLRQ�UHVXOWV�IRU�DOO�FRQWURO�VFKRROV�

7DEOH������9LVXDOLVDWLRQ�RI�WUHDWHG�FRKRUWV�ZLWKLQ�WUHDWHG�VFKRROV

�ĐĂĚĞŵŝĐ zĞĂƌ ϮϬϭϯͬϭϰ ϮϬϭϰͬϭϱ ϮϬϭϱͬϭϲ ϮϬϭϲͬϭϳ ϮϬϭϳͬϭϴ

zĞĂƌ�Ϯ �ϰ

zĞĂƌ�ϯ �ϯ �ϰ

zĞĂƌ�ϰ �Ϯ �ϯ �ϰ ͘͘ ͘͘

zĞĂƌ�ϱ �ϭ �Ϯ �ϯ �ϰ ͘͘

zĞĂƌ�ϲ͕ <^Ϯ�ĞǆĂŵ �Ϭ �ϭ �Ϯ �ϯ �ϰ



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

7KH�SURJUDPPH UDQ�RYHU� WZR�\HDUV������������DQG������������ZLWK�WKH�VDPH�VFKRROV�EHLQJ�LQ�WKH�
WUHDWHG�RU�FRQWURO�JURXSV�WKURXJKRXW�WKH�VWXG\��7KH�ODVW�WUDLQLQJ�GD\�IRU�WKH�WUHDWHG�VFKRROV�RFFXUUHG�LQ�
-XO\�������DOWKRXJK�WKH�VHFRQG�FRKRUW�RI�VWXGHQWV�ZRXOG�QRW�WDNH�WKHLU�.H\�6WDJH���H[DPLQDWLRQV�XQWLO�
0D\�������VHH�WLPHOLQH�LQ�7DEOH������ $V�ZH�KLJKOLJKW�ODWHU�RQ��WKLV�WLPH�ODSVH�EHWZHHQ�SURJUDPPH�DQG�
WHVWLQJ�PD\�KDYH�FRQWULEXWHG�WR�RXU�LQDELOLW\�WR�GHWHFW�D�VLJQLILFDQW�HIIHFW�RI�WKH�SURJUDPPH�

+DYLQJ�D�VLQJOH�SURJUDPPH�DOORFDWHG�WR�D�VXIILFLHQW�QXPEHU�RI�VFKRROV��DV�ZDV�WKH�FDVH�KHUH��KDV�D�
QXPEHU�RI�DGYDQWDJHV��)LUVW��DSSO\LQJ�WKH�SURJUDPPH�LQ�LVRODWLRQ�PDNHV�LW�SRVVLEOH�IRU�UHVHDUFKHUV�WR�
LGHQWLI\�LWV�HIIHFWV��6HFRQG��UDQGRPLVDWLRQ�LQWR�WUHDWPHQW�DQG�FRQWURO�JURXSV�HQVXUHV�WKDW�WKH�WUHDWPHQW�
DQG� FRQWURO� VFKRROV� KDYH� VLPLODU� FKDUDFWHULVWLFV�� 7KLUG�� WKLV� VFKRRO�OHYHO� DSSURDFK�DOORZV�XV� WR� XVH�
DGPLQLVWUDWLYH�GDWD�WDNHQ�IURP�WKH�1DWLRQDO�3XSLO�'DWDEDVH��JLYLQJ�XV�VXIILFLHQW�VDPSOH�VL]HV�QHFHVVDU\�
WR�PDNH�SURSHU�LQIHUHQFH��DQG�D�ORQJ�WHUP VHULHV�RI�UHVXOWV�E\�VFKRRO��ZKLFK�FDQ�EH�IXUWKHU�H[SORLWHG�E\�
WKH HYDOXDWLRQ�VWUDWHJ\��

2XU�HYDOXDWLRQ�VWUDWHJ\�HQWDLOV�WKH�XVH RI ����D�EDVLF�GLIIHUHQFHV�PHWKRG²FRPSDULQJ�.6��RXWFRPHV�RI�
WKH�WUHDWPHQW�DQG�FRQWURO�JURXSV��REWDLQHG�IURP�WKH�1DWLRQDO�3XSLO�'DWDEDVH�� DQG�����GLIIHUHQFH�LQ�
GLIIHUHQFH�DQDO\VLV²FRPSDULQJ�FKDQJHV�RYHU� WLPH� LQ� WKH� UHVXOWV�RI� WUHDWPHQW�VFKRROV�ZLWK� WKRVH�RI�
FRQWURO�VFKRROV��

$�IXUWKHU�DGYDQWDJH�RI�WKLV�VWUDWHJ\�LV�WKDW DV�WKH�FRPSXOVRU\�WHVW�VFRUHV�DUH�FROOHFWHG�FHQWUDOO\�ZH�GLG
QRW�QHHG�WR�EH�FRQFHUQHG�ZLWK�DWWULWLRQ�GXH�WR�WHVWLQJ�LQ�WUHDWPHQW�RU�FRQWUROV�VFKRROV��7KLV�ZLOO�HQVXUH�
LQWHUQDO�YDOLGLW\�RI�WKH�UHVXOWV�

3DUWLFLSDQW�VHOHFWLRQ

7KH� WDUJHW� SRSXODWLRQ� IRU� WKLV� VWXG\� LV VWDWH� SULPDU\� VFKRROV� LQ� (QJODQG� ZLWK� DQ� DERYH� DYHUDJH
SURSRUWLRQ�RI )60�HOLJLEOH�SXSLOV��ZKLFK�VWRRG�DW�����LQ�������1DWLRQDO�6WDWLVWLFV��������DQG�WZR�RU�
IHZHU FODVVHV�SHU�FRKRUW��1RWH�DJDLQ�WKDW�VLQFH�WKH�/HVVRQ�6WXG\�DSSURDFK�GRHV�QRW�SURSRVH�WR�GHYHORS�
WHDFKLQJ�VNLOOV�VSHFLILF�WR�D�SDUWLFXODU�\HDU�JURXS��WKH�LQYROYHPHQW�RI�WHDFKHUV IURP�GLIIHUHQW�\HDU�JURXSV�
LV�XQSUREOHPDWLF�

7KH�SURMHFW GHYHORSHUV�ZHUH�DVNHG�WR�DSSURDFK�VXFK�SULPDU\�VFKRROV�LQ�WKUHH�UHJLRQV�WR�UHFUXLW�LQWR�WKH�
VWXG\��7KH�UHJLRQV�ZHUH�WKH�6RXWK�:HVW��(DVW�0LGODQGV� DQG�1RUWK�:HVW� $�UHJLRQDO�DSSURDFK�ZDV�
FKRVHQ�WR�PLQLPLVH�WUDYHO�WLPH�IRU�WUDLQHUV�DQG�SDUWLFLSDQWV�UHODWLQJ�WR WUDLQLQJ�VHVVLRQV��:LWKLQ�WKHVH�
VFKRROV� WKH�WDUJHW�WHDFKHUV�ZHUH�WKRVH�WHDFKLQJ�LQ�DFDGHPLF�<HDUV���DQG���

7KH�DLP�RI�WKH�UHFUXLWPHQW�ZDV�WR�HYHQWXDOO\�KDYH�����VFKRROV�SDUWLFLSDWH�LQ�WKH�VWXG\��7KLV�WRWDO�ZDV�
GHWHUPLQHG�E\� EDVHOLQH�SRZHU� FDOFXODWLRQV �IXOO� GHWDLOV� FDQ�EH� IRXQG� LQ� WKH�VDPSOH�VL]H�FDOFXODWLRQ�
EHORZ���

2I�WKH�����VFKRROV UHFUXLWHG�WR�WKLV�WULDO��RQH ZDV�LQHOLJLEOH�DV�LW�ZRXOG�QRW�KDYH�D�<HDU���GXULQJ�WKH�
\HDUV�WKDW�WKH�WDUJHW�FRKRUWV�ZRXOG�EH�WDNLQJ�WKHLU�.6��H[DPLQDWLRQV�DQG�VR�ZDV�H[FOXGHG��7KLV�OHIW�
���� VFKRROV� WKDW�ZHUH� DOO� HYHQWXDOO\� UDQGRPLVHG� WR� WUHDWPHQW� RU� FRQWURO� VWDWXV� DV� GHVFULEHG� LQ� WKH�
UDQGRPLVDWLRQ� VHFWLRQ� EHORZ�� $OO� RI� WKHVH� ��� VFKRROV� UHWXUQHG� D� VLJQHG� H[SUHVVLRQ� RI� LQWHUHVW
�$SSHQGL[� $� ZKLFK� VWDWHG WKDW� WKHLU� VFKRRO� GDWD� ZRXOG� EH XVHG YLD� DFFHVV� WR� WKH� 1DWLRQDO� 3XSLO�
'DWDEDVH� �13'��� 7KH� �� VHOHFWHG� VFKRROV� VLJQHG� DQ� DGGLWLRQDO� PHPRUDQGXP� RI� XQGHUVWDQGLQJ�
�$SSHQGL[�%��ZKLFK�VWDWHG WKH�UHVSRQVLELOLWLHV�RI�WKH�VFKRROV��SUDFWLWLRQHUV� DQG�WKH�HYDOXDWLRQ�WHDP�
7KLV�FXOPLQDWHG�LQ�D�WRWDO�RI�������VWXGHQWV�ZKR�IRUPHG�WKH�ILUVW�FRKRUW�RI�VWXGHQWV� DQG�������LQ�WKH�
VHFRQG FRKRUW�

2XWFRPHV�PHDVXUHV

3ULPDU\�RXWFRPH

7KH�PDLQ�RXWFRPH�PHDVXUH�RI�LQWHUHVW�LV�SXSLO�DFDGHPLF�RXWFRPHV�DV�PHDVXUHG�E\�.H\�6WDJH���WHVWV��
6SHFLILFDOO\� RXU�SULPDU\�RXWFRPH�LV .6��FRPELQHG�DYHUDJH�WHVW�VFRUHV�DFURVV�PDWKV�DQG�UHDGLQJ�IRU�
HDFK�FRKRUW��7KHVH� WHVW�VFRUHV�ZHUH REWDLQHG�YLD�WKH�13'��ZKLFK�0XUSK\��:HLQKDUGW� DQG�:\QHVV�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

DSSOLHG�IRU�WKURXJK�WKH�XVXDO�RIILFLDO�FKDQQHOV��7KLV�GDWDEDVH�LQFOXGHV�LQIRUPDWLRQ�RQ�.6��WHVW�UHVXOWV�
�IRU�UHDGLQJ�DQG�PDWKV��DV�ZHOO�DV�.6��WHVW�UHVXOWV�IRU�EDVLF�UHDGLQJ��ZULWLQJ�DQG�PDWKV��:H�SULPDULO\�
IRFXVHG RQ�.6��WHVW�VFRUHV�DV�WKH�PHDVXUH�RI�SXSLO�DFKLHYHPHQW�IRU�DOO�SXSLOV��'XH�WR�WKH�FKDQJH�LQ�
.6��DVVHVVPHQW� WKH�.6��FRPSRVLWH�(QJOLVK�VFRUH�ZDV�QRW�XVHG�DV�ORZ�FRUUHODWLRQV�EHWZHHQ�UHDGLQJ�
DQG�ZULWLQJ�KDYH�UHFHQWO\�EHHQ�UHSRUWHG �$OOHQ��������

$OO�.6��VFRUHV�ZHUH FRQYHUWHG�LQWR�SHUFHQWDJH�VFRUHV DW�WKH�QDWLRQDO�VXEMHFW�FRKRUW�OHYHO�WR�DFKLHYH�
FRPSDUDELOLW\�DFURVV�VXEMHFWV�DQG�\HDUV�WHVWV��7KLV�HQVXUHV WKDW�WKHUH�LV�FRPSDUDELOLW\�LQ�WKH�GLVWULEXWLRQ�
RI� WHVW�VFRUHV�DFURVV�VFKRROV�DQG� \HDUV��7KLV� LV� LPSRUWDQW�JLYHQ� WKH�FKDQJHV� WKDW�RFFXUUHG� WR�.6��
DVVHVVPHQW�GXULQJ�WKLV SHULRG��7KH�H[FHSWLRQ�WR�WKLV�LV�VFLHQFH��ZKLFK�LV�RQO\�UHSRUWHG�LQ�OHYHOV�DQG�VR�
LW�LV�QRW�DSSURSULDWH�WR�EH�FRQYHUWHG�LQWR�SHUFHQWDJHV��0RUHRYHU��WKHUH�LV�QR�VFLHQFH�RXWFRPH�IRU�WKH�
VHFRQG�FRKRUW�DV�LW�ZDV�QRW�UHFRUGHG�LQ������������

6HFRQGDU\�RXWFRPHV

2XU�SUH�VSHFLILHG�VHFRQGDU\�RXWFRPHV�DUH�

x .6��PDWKV�WHVW�VFRUHV�

x .6��UHDGLQJ�WHVW�VFRUHV�

x WHDFKHU�DVVHVVHG�.6��VFLHQFH�OHYHO �FRKRUW���RQO\���DQG

x .6��63$*�WHVW�VFRUHV�

$JDLQ��WKH�PDWKV��UHDGLQJ� DQG�63$*�WHVW�VFRUHV�ZHUH FRQYHUWHG�LQWR SHUFHQWDJHV�WR�DFFRXQW�IRU�DQ\�
FKDQJH�LQ�WKH�WHVW�VFRUH�GLVWULEXWLRQV�RYHU�WLPH��

7KH�UDWLRQDOH�IRU�IRFXVLQJ�RQ�.6��RXWFRPHV�LV�

x 7KHVH�ZHUH WKH�ILUVW�QDWLRQDO�VWDQGDUGLVHG�WHVWV�WKH�SXSLOV WRRN IROORZLQJ�H[SRVXUH�WR�/HVVRQ�
6WXG\�DQG�ZH�ZHUH�FRQILGHQW� WKDW� WKLV�RXWFRPH�YDULDEOH�ZRXOG EH�VXIILFLHQW� WR�PHDVXUH� WKH�
HIIHFWLYHQHVV�RI�WKH�SURJUDPPH�

x .6��GDWD�LV�WKH�PHDVXUH�XVHG�WR�DVVHVV�SXSLOV�DW�WKH�HQG�RI�SULPDU\�VFKRRO�DQG�ZH�WKHUHIRUH�
ZDQWHG WR�H[SORUH DQ\ LPSDFW RI�WKH�SURJUDPPH RQ�WKLV�RXWFRPH�PHDVXUH�

x $V�WKHVH�DUH�QDWLRQDO�WHVWV� WKLV DOORZV�XV�WR�XVH�DGPLQLVWUDWLYH�GDWD�WDNHQ�IURP�WKH�13' JLYLQJ�
XV�VXIILFLHQW�VDPSOH�VL]HV�QHFHVVDU\�WR�PDNH�SURSHU�LQIHUHQFH��DQG�D�ORQJ�WLPH�VHULHV�RI�UHVXOWV�
E\�VFKRRO�ZKLFK�ZHUH IXUWKHU�H[SORLWHG�LQ�WKH�HYDOXDWLRQ�VWUDWHJ\ �DQG�LQGHHG�FRXOG�EH�WUDFNHG�
EH\RQG�WKH�SHULRG�RI�HYDOXDWLRQ��

x 7KHVH FRPSXOVRU\�WHVW�VFRUHV�DUH�FROOHFWHG�FHQWUDOO\�VR�ZH�GLG QRW�QHHG�WR�EH�FRQFHUQHG�ZLWK�
DWWULWLRQ�GXH�WR�WHVWLQJ�LQ�WUHDWPHQW�RU�FRQWUROV�VFKRROV��7KLV�DOVR HQVXUHG LQWHUQDO�YDOLGLW\�RI�WKH�
UHVXOWV�

6SHFLILFDOO\��WKHVH�RXWFRPHV�FDSWXUH�SXSLO�DFDGHPLF�DELOLW\�DW�WKH�HQG�RI�SULPDU\�VFKRRO�ZKHQ�WKH�SXSLO�
LV�DJH���±����3XSLOV�DUH�WHVWHG�LQ�PDWKV��UHDGLQJ� DQG�ZULWLQJ�� $V�WKHVH�H[DPV�DUH�FRPSXOVRU\�QDWLRQDO�
H[DPV��WKH\�DUH�DGPLQLVWHUHG�LQWHUQDOO\�E\�VFKRROV��EXW�H[WHUQDOO\�PRGHUDWHG�E\ TXDOLILHG�WHDFKHUV�

6DPSOH�VL]H

$VVXPLQJ� DQ� LQWUDFOXVWHU� FRUUHODWLRQ� FRHIILFLHQW� RI� ȡ  ������ FRYDULDWHV� LQFOXGLQJ� SULRU� WHVW� VFRUHV�
H[SODLQLQJ�����RI�WKH�YDULDWLRQ�LQ�WHVW�VFRUHV��D�FODVV�VL]H�RI���� DQG�UHTXLULQJ�D����VLJQLILFDQFH�OHYHO��
SRZHU�DQDO\VLV� UHYHDOHG� WKDW�D� ODUJH�QXPEHU�RI�FOXVWHUV� �LQ�RXU�FDVH�VFKRROV��ZRXOG�EH�QHHGHG� IRU�
KDYLQJ�D�JRRG�FKDQFH�WR�GHWHFW�HIIHFW�VL]HV�RI����±����VWDQGDUG�GHYLDWLRQV��7KLV�ZDV�XVLQJ�WKH�2SWLPDO�
'HVLJQ�VRIWZDUH��5DXGHQEXVK HW�DO����������$V�D�UHVXOW��WKH�/HVVRQ�6WXG\�WULDO�ZDV�UHVWULFWHG�WR�WZR�

� 6HH�KWWSV���ZZZ�JRY�8�.��QDWLRQDO�FXUULFXOXP�RYHUYLHZ�IRU�PRUH�GHWDLOV�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

DUPV��WUHDWPHQW�DQG�FRQWURO��DQG�DOO�HIIRUWV�ZHUH�XQGHUWDNHQ�WR�LQFOXGH�DV�PDQ\�VFKRROV�DV�SRVVLEOH��
VXEMHFW�WR�EXGJHWDU\�FRQVWUDLQWV��7KH�UHVXOWLQJ�VDPSOH�RI�����VFKRROV��QRW�FRQWUROOLQJ�IRU�GURSRXWV RU�
H[FOXVLRQV��OLHV�LQ�D�SRZHU�UHJLRQ�ZKHUH�WKH�GHWHFWLRQ�RI�WUXH�HIIHFW�VL]HV�RI�����RI�D�VWDQGDUG�GHYLDWLRQ
LQ�WKH�RXWFRPH�LV�YHU\�OLNHO\��+RZHYHU��DQ�HIIHFW�RI�WKLV�VL]H�ZRXOG�EH�FRQVLGHUHG�ODUJH�LQ�WKH�OLWHUDWXUH�
DQG�WKLV VWXG\�RQO\�GHWHFWV�WUXH�HIIHFW�VL]HV�RI������ 6' LQ�WKH�RXWFRPH�ZLWK�D�SUREDELOLW\�RI�DERXW����
������ ZLWK������

%HFDXVH�ZH�FRXOG�QRW�LGHQWLI\�VWXGHQWV�WR�WHDFKHUV� WKH�LGHDO�ZDV�WR�KDYH�RQO\�RQH�FODVV�SHU�FRKRUW��
+RZHYHU� LQ�UHDOLW\�PDQ\�VFKRROV�KDG�WZR FODVVHV�SHU�\HDU�JURXS��:H�XVHG�D�FRKRUW�VL]H�RI����WR�EH�
FRQVHUYDWLYH��5H�FDOFXODWLQJ�WKH�SRZHU�FDOFXODWLRQV�ZLWK����VWXGHQWV�ZLWKLQ�D�VFKRRO�LQVWHDG�RI�����ZLWK�
WKH�VDPH�VHW�RI�DVVXPSWLRQV� PHDQV�ZH�UHDFK�D�SRZHU�RI�����DW�����VFKRROV��LQVWHDG�RI ����ZLWK ���
VFKRROV�

)LJXUH��� 3RZHU�FXUYHV�E\�QXPEHU�RI�SULPDU\�VFKRRO�FOXVWHUV �XVLQJ�2SWLPDO�'HVLJQ�VRIWZDUH�
5DXGHQEXVK�HW�DO��������

5DQGRPLVDWLRQ�

/HVVRQ�6WXG\�ZDV�DEOH�WR�UHFUXLW�����VFKRROV�DFURVV�WKH�WKUHH�UHJLRQV��6RXWK�:HVW��(DVW�0LGODQGV�
DQG�1RUWK�:HVW���2QH�RI�WKHVH�VFKRROV�ZDV�LQHOLJLEOH�DV�LW�ZRXOG�QRW�KDYH�D�<HDU���GXULQJ�WKH�\HDUV�
WKDW� WKH� WDUJHW�FRKRUWV�ZRXOG�EH� WDNLQJ� WKHLU�.6��H[DPLQDWLRQV�DQG�VR�ZDV�H[FOXGHG��7KLV� OHIW�����
VFKRROV�WKDW�ZHUH�DOO�HYHQWXDOO\�UDQGRPLVHG�WR�WUHDWPHQW�RU�FRQWURO�VWDWXV��5LFKDUG�0XUSK\ SHUIRUPHG�
D�VWUDWLILHG�UDQGRPLVDWLRQ�RI�VFKRROV�E\�/RFDO�$XWKRULW\�ZLWK�WKH�DLP�RI�EDODQFLQJ�WKH�UDQGRPLVDWLRQ�DW�
/$�OHYHO� IRU�H[DPSOH� WKH�SDLULQJ�RI�VFKRROV�IRU�UDQGRPLVDWLRQ�ZDV�FRQGXFWHG�ZLWKLQ�HDFK�/$��7KLV�ZDV�
WR�HQVXUH�WKHUH�ZHUH�HTXDO�QXPEHUV�RI�WUHDWHG�DQG�FRQWURO�VFKRROV�ZLWKLQ�HDFK�UHJLRQ�DQG�WKDW�WKH\�
ZRXOG�EH�EDODQFHG�LQ�WHUPV�RI�XQREVHUYDEOH�UHJLRQDO�FKDUDFWHULVWLFV��

:H�ILUVW�JHQHUDWHG�D�VLQJOH�LQGH[�LQWHQGHG�WR�PDWFK�VLPLODU�VFKRROV��DPRQJ�WKH�YROXQWHHU�VFKRROV��RQ�
WKH�EDVLV�RI�PXOWLSOH�FKDUDFWHULVWLFV��7KLV�FRPSULVHG VWXGHQWV¶ DYHUDJH�.6��RXWFRPHV�LQ�(QJOLVK�DQG�
PDWKV� DQG�WKH�SURSRUWLRQ�RI�)60�VWXGHQWV�ZKR�WRRN�WKHLU�.6� WHVWV LQ�WKH�VXPPHU�RI�������7R�FUHDWH�
D� VLQJOH� LQGH[� PHDQ� YDOXHV� IRU� HDFK� VFKRRO� LQ� ����� ZHUH� FRPELQHG� XVLQJ� 3ULQFLSDO� &RPSRQHQW�
$QDO\VLV��3&$���7KHUH�ZHUH�HLJKW�VFKRROV WKDW�GLG�QRW�H[LVW�LQ�WKHLU�FXUUHQW�IRUP�LQ�������ILYH�GXH�WR�QRW�
KDYLQJ�D�<HDU����DQG� IRXU�EHLQJ�QHZ�DV�D�UHVXOW�RI�DQ�DPDOJDPDWLRQ��DQG�VR�KDG�QR�.6��RU�)60�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

HOLJLELOLW\ LQIRUPDWLRQ�IURP�ZKLFK�WR�FUHDWH�DQ�LQGH[� WKHVH�ZHUH��WKHUHIRUH� H[FOXGHG�IURP�WKLV�LQGH[�
JHQHUDWLQJ�SURFHVV� ,Q�DGGLWLRQ� EHIRUH�WKH�ILUVW�UDQGRPLVDWLRQ²WR�DYRLG�WKH�SRWHQWLDO�FRPSOLFDWLQJ�LVVXH�
RI�VFKRRO�FOXVWHUV²DOO�FOXVWHUHG�VFKRROV��VL[²WKUHH SDLUV� ZHUH�UHPRYHG�IURP�WKH�ILUVW�UDQGRPLVDWLRQ�
SRRO��DORQJ�ZLWK�WKRVH�ZLWK�QR�LQGH[���� VFKRROV�LQ�DOO��7KHVH�VFKRROV�ZRXOG�EH�XVHG�LQ�UHVHUYH�LI�PDQ\�
VFKRROV�IURP�WKH�ILUVW�UDQGRPLVDWLRQ�QR�ORQJHU�ZDQWHG�WR�FRQWLQXH�ZLWK�WKH�WULDO��DQG�ZRXOG�EH�UDQGRPO\�
DOORFDWHG�WR�WUHDWPHQW RU�FRQWURO�LQ�WKH�VDPH�ZD\�DV�WKH�RULJLQDO�UDQGRPLVDWLRQ�

7KH� UHPDLQLQJ� ���� VFKRROV�ZHUH� WKHQ� VRUWHG� DFFRUGLQJ� WR� WKHLU� /$� DQG� WKHQ� E\� WKHLU� LQGH[� VFRUH��
HQVXULQJ�WKDW�VLPLODU�VFKRROV�ZHUH�RUGHUHG�QH[W�WR�HDFK�RWKHU��3DLUV�ZHUH�WKHQ�IRUPHG�E\�WDNLQJ�WKH�
ILUVW�WZR�VFKRROV�ZLWKLQ�D�UHJLRQ��DQG�WKHQ�HDFK�VXEVHTXHQW�SDLU��$OO�UHPDLQLQJ�XQ�SDLUHG�VFKRROV�IURP�
D�/$�ZLWK�DQ�XQHYHQ�QXPEHU�RI�VFKRROV�ZHUH�WKHQ�SXW�LQWR�DQRWKHU�SRRO�DQG�RUGHUHG�DFFRUGLQJ�WR�WKH�
LQGH[��$JDLQ� VFKRROV�ZHUH�SDLUHG�DFFRUGLQJ�WR�WKHLU�QH[W�VFKRRO��2QH�VFKRRO�ZDV�OHIW�XQ�PDWFKHG��7KLV�
SURFHVV�FDXVHG�VOLJKW�LPEDODQFHV�LQ�WKH�QXPEHU�RI�WUHDWHG�DQG�FRQWURO�VFKRROV�ZLWKLQ�HDFK�/$�

$� UDQGRP� VHHG� ZDV� VHW� DQG� WKHQ� HDFK� VFKRRO� ZDV� WKHQ� JLYHQ� D� UDQGRP� QXPEHU� IURP� D� XQLIRUP�
GLVWULEXWLRQ�� 7KH� VFKRRO� ZLWK� WKH� KLJKHU� UDQGRP� QXPEHU� ZLWKLQ� HDFK� SDLU� ZDV� WKHQ� FKRVHQ� DV� WKH�
WUHDWPHQW�VFKRRO� ���VFKRROV�ZHUH�DVVLJQHG�WR�WUHDWPHQW�DQG����ZHUH�DVVLJQHG�WR�FRQWURO��7KH�RQH�
XQPDWFKHG�VFKRRO�ZDV�DVVLJQHG�WR�D�FRQWURO�VWDWXV��0DQXDOO\�DVVLJQLQJ DQ\ XQPDWFKHG�VFKRRO�WR�WKH
FRQWURO�JURXS�ZDV�SDUW�RI�WKH�UHVHDUFK�GHVLJQ��7KLV�LV�EHFDXVH�XQPDWFKHG�VFKRROV FDQ�KDYH�QR�HIIHFW�
RQ�DQ\�RI�WKH�UHVXOWV�DV�DQ\�XQ�PDWFKHG�VFKRROV�FDQQRW�FRQWULEXWH�WR�WKH�PDLQ�DQDO\VLV�DV�SDLU�IL[HG�
HIIHFW� ZRXOG� DEVRUE� WKH� DYHUDJH� WHVW� VFRUHV� RI� VWXGHQWV� HQUROOHG� DW� WKLV� VFKRRO�� 7KHUHIRUH� LW� ZDV�
GHFLGHG�WR�DVVLJQ�WKLV�VFKRRO�WR�WKH�FRQWURO�JURXS�DQG�WR�PD[LPLVH�WKH�OLPLWHG�EXGJHW�E\�QRW�FDUU\LQJ�
RXW�WKH�WUHDWPHQW�LQ�WKLV�VFKRRO�

7KHVH����VFKRROV�ZHUH� LQYLWHG�WR�WDNH�SDUW� LQ�WKH�WUHDWPHQW� ���RI�WKHVH�UDQGRPO\�DOORFDWHG�VFKRROV�
VXEVHTXHQWO\�GHFOLQHG WR�WDNH�SDUW��:H�VXUYH\HG�WKH�UHDVRQV�IRU�WKLV�HDUO\�GURSSLQJ�RXW� QRQH�VHHPHG
UHODWHG�WR�WKH�FRQWHQW�RI�WKH�/HVVRQ�6WXG\�LQWHUYHQWLRQ�LWVHOI²QLQH�RI�WKHVH����VFKRROV�FLWHG�VWDIILQJ�
FKDQJHV�DV�WKH�PDLQ�UHDVRQ��7KLV�IUHHG�XS�VRPH�VSDFH�IRU�DOO�WKH�UHPDLQLQJ�VFKRROV�QRW�LQFOXGHG�LQ�
WKH�ILUVW�UDQGRPLVDWLRQ�WR�EH�XVHG�LQ�D�VHFRQG�UDQGRPLVDWLRQ �WR�WUHDWPHQW�RU WR�FRQWURO���7KH�VHFRQG�
UDQGRPLVDWLRQ�XVHG�D�VLPLODU�PHWKRG�WR�WKH�ILUVW� SDLULQJ�VFKRROV� DQG�WKHQ�DOORFDWLQJ WKH�VFKRRO�ZLWK�
WKH�KLJKHU�UDQGRP�QXPEHU��ZLWKLQ�WKH SDLU� WR�WKH�WUHDWHG�JURXS��7KLV�SDLULQJ�RFFXUUHG�ZLWKLQ�JURXSV�
UHODWLQJ�WR�WKH UHDVRQ�IRU�H[FOXVLRQ�IURP�WKH�ILUVW�UDQGRPLVDWLRQ�WR�HQVXUH�VLPLODULWLHV��)RU�H[DPSOH� DOO�
WKH�VFKRROV�WKDW�ZHUH�H[FOXGHG�IRU�QRW�KDYLQJ�SULRU�.6��WHVW�VFRUHV�ZHUH�SXW�LQWR�D�VLQJOH�JURXSLQJ DQG
DVVLJQHG�UDQGRPLVHG�QXPEHUV� DOWHUQDWH�VFKRROV ZHUH�WKHQ�DOORFDWHG�WR WKH�WUHDWPHQW JURXS� VWDUWLQJ�
ZLWK�WKH�KLJKHVW�QXPEHU��$�VLPLODU�SURFHVV�ZDV�IROORZHG ZLWK�FOXVWHU�VFKRROV DQG�DPDOJDPDWLRQV��)URP�
WKLV�UDQGRPLVDWLRQ� VL[�ZHUH�DVVLJQHG�WR�WUHDWPHQW DQG�QLQH�WR�FRQWURO��7KLV�LPEDODQFH�LV�GXH�WR�DQ�RGG�
QXPEHU�RI�VFKRROV�ZLWKLQ�WKH�FOXVWHU�JURXSLQJ�DQG�WKH�QHZ�<HDU�� JURXSLQJ��ZLWK�WKH�XQPDWFKHG�VFKRROV�
VHW� WR�EH LQ� WKH�FRQWURO JURXS��7R�EH�VSHFLILF� WKHUH�ZHUH� WKUHH�VFKRRO�FOXVWHUV��RQH�FOXVWHU�ZDV OHIW
XQPDWFKHG��WZR�VFKRROV���,Q�DGGLWLRQ�WR�WKLV� WKHUH�ZDV DQ�XQHYHQ�QXPEHU�RI�VFKRROV�WKDW�KDG�D�QHZ�
<HDU��� WKLV�OHIW�DQRWKHU�VFKRRO�XQPDWFKHG��7KLV�OHIW�D�WRWDO�RI�WKUHH�XQPDWFKHG�VFKRROV�IURP�WKH�VHFRQG�
UDQGRPLVDWLRQ�

7KHUHIRUH� LQ� WRWDO� ��� VFKRRO� ZHUH� DOORFDWHG� WR� WUHDWPHQW�� �� IURP� ILUVW� UDQGRPLVDWLRQ ��� RI� ZKLFK�
GHFOLQHG�WR�WDNH�SDUW� DQG�� IURP�VHFRQG�UDQGRPLVDWLRQ��)RU�WKH�FRQWURO�JURXS� �� ZHUH�DOORFDWHG����
IURP�ILUVW�UDQGRPLVDWLRQ�DQG�� IURP�VHFRQG�UDQGRPLVDWLRQ�� IRXU�RI�ZKLFK�DUH�XQSDLUHG� :H�ZLOO�UHWXUQ�
WR�WKHVH�LVVXHV�RI�VFKRRO�VHOHFWLRQ�ZKHQ�GHVFULELQJ�)LJXUH���DQG�WKH�LPSDFW�DVVHVVPHQW�EHORZ�

$QDO\VLV

$QDO\VLV�ZDV�FRQGXFWHG�DW�WKH SXSLO�OHYHO��FOXVWHULQJ�DW�VFKRRO�OHYHO��

2XU�DQDO\VLV�SODQ�LQ�WKH�SURWRFRO�ZDV GLIIHUHQW�IURP�WKH�FXUUHQW�(()�JXLGDQFH� WKHUHIRUH� ERWK�VHWV�RI�
HVWLPDWHV �SULPDU\�DQDO\VLV�DQG�SURWRFRO�DQDO\VLV� ZHUH SURGXFHG DV�GHVFULEHG�EHORZ��$OO�HFRQRPHWULF�
DQDO\VLV�ZDV FRQGXFWHG�ZLWK�WKH�6WDWD�VRIWZDUH�SDFNDJH�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

3ULPDU\�$QDO\VLV

,Q�DFFRUGDQFH�ZLWK�WKH (()�JXLGDQFH� WKH�DQDO\VLV�RI�SULPDU\�DQG�VHFRQGDU\�RXWFRPH�PHDVXUH�V��ZDV
XQGHUWDNHQ�RQ DQ LQWHQWLRQ�WR�WUHDW �,77� EDVLV�PHDQLQJ�WKDW�DOO�WKRVH�DOORFDWHG�WR�WUHDWPHQW�DQG�FRQWURO�
LQ�WKH�UDQGRPLVDWLRQ�DUH� LQFOXGHG��HYHQ�LI�WKH\�GURSSHG RXW�RI�WKH�WUHDWPHQW��7KLV�PHDQV�WKDW�IRU�DOO�
DQDO\VHV� WKH� PD[LPXP� ���� VFKRROV� ZDV XVHG�� ,W� VKRXOG� EH� QRWHG� WKDW� WKH� VFKRROV� WKDW� ZHUH� OHIW�
XQPDWFKHG GLG QRW�FRQWULEXWH�WR WKH�HVWLPDWLRQ�RI�WKH�HIIHFW�VL]H�LQ�VSHFLILFDWLRQV�ZLWK�SDLU�IL[HG�HIIHFWV�
DV� WKHLU� DYHUDJH� WHVW� VFRUHV� ZRXOG KDYH� EHHQ DEVRUEHG� E\� WKLV� HIIHFW�� ZKLFK� LQ� WKHVH FDVHV RQO\�
UHSUHVHQWV RQH�VFKRRO��

7KH�HIIHFW�VL]H�RQ�WKH�SULPDU\�RXWFRPH�ZDV FDOFXODWHG�XVLQJ�2/6�DW�WKH�SXSLO�OHYHO�IRU�LQFUHDVHG�SRZHU�
DQG�WR�UHGXFH�ELDV��ZLWK�FOXVWHULQJ�DW�WKH�VFKRRO�OHYHO�DQG�UHSRUWLQJ�UREXVW�VWDQGDUG�HUURUV��$OWKRXJK�D�
GLUHFW�FRPSDULVRQ�RI�WKH�PHDQV�VKRXOG�EH�VXIILFLHQW�IRU�GHWHUPLQLQJ�WKH�HIIHFW�VL]H��FRQWUROOLQJ�IRU�SULRU�
DWWDLQPHQW��.6���LQFUHDVHV WKH�SUHFLVLRQ�DQG�UHGXFHV DQ\�SRWHQWLDO�ELDVHV��$GGLQJ FRYDULDWHV�UHGXFHV�
WKH�WRWDO�YDULDQFHV�WR�EH�H[SODLQHG��)RU�FRPSDUDELOLW\��DGGLWLRQDO�FRYDULDWHV�ZHUH QRW�LQFOXGHG��ZLWK�WKH�
H[FHSWLRQ� RI� WKH� SDLU�IL[HG� HIIHFWV�� 7KH� HVWLPDWHG� PRGHO� WKHUHIRUH LQFOXGHV WUHDWPHQW� VWDWXV�� .6��
DWWDLQPHQW�� DQG� SDLULQJ� DV� IL[HG� HIIHFWV� XVLQJ� UREXVW� VWDQGDUG� HUURU�� 7KLV� PRGHO� ZDV HVWLPDWHG�
VHSDUDWHO\� IRU� FRKRUW� �� �&��� DQG� FRKRUW� � �&���� 7KHVH� HIIHFWV� DUH� HVWLPDWHG� VHSDUDWHO\� VR� WKDW� QR�
DVVXPSWLRQV� ZHUH�PDGH� UHJDUGLQJ� GRVDJH�� IRU� H[DPSOH� FRPELQLQJ� WKHP� LQ� RQH� VSHFLILFDWLRQ� DQG�
LQWURGXFLQJ�D�GRVDJH�WHUP�ZRXOG�DVVXPH�OLQHDULW\�LQ�GRVDJH��

:KHQ�GHWHUPLQLQJ�WKH�HIIHFW�VL]H� ZH�XVH�WKH�WRWDO�YDULDQFH�UDWKHU�WKDQ�WKH�UHVLGXDO�YDULDQFH�IURP�WKH�
FOXVWHUHG�PRGHO��9DULDWLRQV� LQ�D�SRVW�WHVW�RXWFRPH�DUH�GXH�WR�GLIIHUHQW�VRXUFHV��ZKLFK�PXVW�EH�IXOO\�
DFFRXQWHG� IRU� LQ� D� VWDWLVWLFDO� PRGHO�� )RU� FOXVWHU� UDQGRPLVHG� WULDOV�� WKH� WRWDO� YDULDELOLW\� FDQ� EH�
GHFRPSRVHG�LQWR�UDQGRP�YDULDWLRQ�EHWZHHQ�SXSLOV��ıL��DQG�KHWHURJHQHLW\�EHWZHHQ�VFKRROV��ıV���(IIHFW�
VL]HV�IRU�D�FOXVWHU�UDQGRPLVHG�WULDO�ZLWK�HTXDO�FOXVWHU�VL]H�DQG�XVLQJ�WRWDO�YDULDQFH�DUH FDOFXODWHG�DV�
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:H�FDOFXODWHG WKH�HIIHFW�RI�WKH�SURJUDPPH RQ�WKH�ILUVW�FRKRUW��&���DQG�WKH�VHFRQG�FRKRUW��&���IRU�WKH�
DYHUDJH�.6�DWWDLQPHQW��$Q�HTXLYDOHQW�WDEOH�IRU�WKH�VHFRQGDU\�RXWFRPHV�KDV DOVR�EHHQ SURGXFHG�

3URWRFRO�DQDO\VLV

+HUH��ZH HVWLPDWH�WKH� LPSDFW�RI�WKH�SURJUDPPH�RQ�SXSLO�RXWFRPHV�XVLQJ�D�GLIIHUHQFH�LQ�GLIIHUHQFHV�
DSSURDFK�XVLQJ�WKH�IROORZLQJ�PRGHO�

௜ܻ௦௧ ൌ ߙ ൅ ௦ݐܽ݁ݎሺܶߚ כ ௧ሻݐݎ݋݄݋ܥ ൅ ߣ ௜ܺ ൅ ௧ߠ ൅ ௦ߤ ൅ ߭௜௦௧ ���

7KH�GHSHQGHQW�YDULDEOH�< LV WKH�SXSLO�L .6��WHVW�VFRUH�IURP�VFKRRO�V LQ�\HDU�W��ȕ UHSUHVHQWV�WKH�HIIHFW�RI�

WKH�SURJUDPPH�RQ�SXSLOV� ௜ݐܽ݁ݎܶ DQGݐݎ݋݄݋ܥ�௜ DUH� LQGLFDWRU�YDULDEOHV�ZKLFK�ZLOO�HTXDO��� IRU� WUHDWHG�
VFKRROV� DQG� VWXGHQWV�ZKR� WRRN� WKHLU�.6�� H[DPLQDWLRQV� LQ� WKH� DFDGHPLF� \HDU� FRUUHVSRQGLQJ� WR� WKH�
DSSURSULDWH�FRKRUW��&�  �����������&�  ������������DQG���LQ�DOO�RWKHU�FLUFXPVWDQFHV��:H�DOVR�LQFOXGH�

D�YHFWRU�RI�SXSLO�FKDUDFWHULVWLFV� ௜ܺ௦ WR�WDNH�LQWR�DFFRXQW�WKHLU�HIIHFWV�RQ�WHVW�VFRUHV��ZKLFK LPSURYHV WKH�
HIILFLHQF\�RI� WKH�HVWLPDWLRQV��7KH�VWXGHQW�FKDUDFWHULVWLFV�DUH .6��WHVW�VFRUHV� LQ� WKH�UHOHYDQW�VXEMHFW
�SUHYLRXVO\�LQFOXGHG���JHQGHU��DQG�)60�VWDWXV�ZKHQ�WKH�VWXGHQW�WRRN�.6���)LQDOO\� ZH�LQFOXGH�D�VHW�RI�

VFKRRO ௦ߤ DQG�\HDU�HIIHFWV�ȋߠ௧Ȍ WR�FRQWURO�IRU�DQ\�XQREVHUYHG�GLIIHUHQFHV�EHWZHHQ�VFKRROV��RU�DFURVV�
\HDUV� WKLV�IXUWKHU�LPSURYHV�WKH�HIILFLHQF\� LQFUHDVLQJ WKH�OLNHOLKRRG�RI�HVWLPDWLQJ�VLJQLILFDQW�UHVXOWV��:H�
FOXVWHU�WKH�VWDQGDUG�HUURUV�DW�WKH�XQLW�RI�WUHDWPHQW��ZKLFK LV�WKH�VFKRRO��VFKRRO�FOXVWHU��

:H� UDQ� WKLV�PRGHO� VHSDUDWHO\� IRU� HDFK� FRKRUW�� 7R� DYRLG� WKH� SRWHQWLDO� LVVXH� RI� VWXGHQWV� LQ� WKH� SUH�
WUHDWPHQW�\HDUV�REWDLQLQJ�WUHDWPHQW��IRU�H[DPSOH� WKH�VFKRRO�SURYLGHV�WKH�WUHDWPHQW�WR�<HDU�� SXSLOV���
WKH� GLIIHUHQFH�LQ�GLIIHUHQFH� DQDO\VLV� LQFOXGHV DOO� \HDUV� IURP� ���������� XS� WR� WKH� VWDUW� RI� WKH� WULDO�
������������DV�FRQWURO�\HDUV�DQG�WKH�WUHDWPHQW�\HDU�RQO\��7KLV�PHDQV�IRU�&��ZH�RPLW�����������IURP�
WKH�DQDO\VLV�DQG�ZH�RPLW�����������DQG�����������IRU�WKH�DQDO\VLV�RI�&���
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6HFRQGDU\�DQDO\VLV

$�NH\�FRQFHUQ� LV�WKDW�RI�QRQ�FRPSOLDQFH�RI�WUHDWPHQW�DQG�FRQWURO�VFKRROV��QHYHU�WDNHUV�DQG�DOZD\V�
WDNHUV��� (TXDWLRQ� �� UHSUHVHQWV� WKH� LGHDO� VLWXDWLRQ� ZLWK� FRPSOHWH� FRPSOLDQFH� DQG� ZRXOG� SURYLGH� DQ�
XQELDVHG�HVWLPDWH�RI�WKH�$YHUDJH�7UHDWPHQW�(IIHFW��$7(���,Q�UHDOLW\� VRPH�VFKRROV�WKDW�ZHUH�DVNHG�WR�
EH�LQ�WKH�WUHDWPHQW�GLG QRW�DFFHSW��VHH�DERYH��DQG�WKHUHIRUH�ZH�UHSODFH�WKH�WUHDWPHQW�YDULDEOH�ZLWK�RQH�

IRU�LQWHQWLRQ�WR�WUHDW� ௜��(VWLPDWLQJ�WKLV�HTXDWLRQ�ZLOO�JLYH�XV݀݊݁ݐ݊ܫ DQ�XQELDVHG�,77�HIIHFW��:H�GHILQH�
µFRPSOLDQFH¶ RI�WUHDWHG�VFKRROV�DV�RXU�KDYLQJ UHFHLYHG�FRQILUPDWLRQ�IURP�WKH�VFKRRO�DW�WKH�HQG�RI�HDFK�
DFDGHPLF�\HDU�WKDW�WKH\�SDUWLFLSDWHG��DQG�KDYLQJ UHFHLYHG�D�831�OLVW�RI�WKH�VWXGHQWV�WDXJKW�E\�D�/HVVRQ�
6WXG\�WHDFKHU��

+RZHYHU� SROLF\�PDNHUV�DUH�W\SLFDOO\�LQWHUHVWHG�LQ�WKH�$7(��WKDW�LV� KRZ�ELJ�WKH�HIIHFW ZRXOG EH�RQ�DQ�
DYHUDJH�VFKRRO��RU�VWXGHQW� 7R�DGGUHVV�WKLV�LVVXH�ZH�XVH�DQ�,QVWUXPHQWDO�9DULDEOH��,9��DSSURDFK��7KLV�
XVHV� WKH� RULJLQDO� DVVLJQPHQW� OLVWV� WR� SUHGLFW� ZKHWKHU� WKH� VFKRRO� �VWXGHQW�� ZLOO� EH� WUHDWHG�� )RU� WKLV�

௜ݐܽ݁ݎܶ LQGLFDWHV ZKHWKHU WKH�VFKRRO� DFWXDOO\�ZHQW WKURXJK�ZLWK� WKH� SURJUDPPH� DQG� ௜݀݊݁ݐ݊ܫ LV� DQ�

LQGLFDWRU�YDULDEOH�IRU�LI�D�VFKRRO�ZDV�UDQGRPO\�DVVLJQHG�WR�EH�WUHDWHG݀݊݁ݐ݊ܫ��௜ ZLOO�EH�D�VWURQJ�SUHGLFWRU�
RI�ZKHWKHU�RU�QRW� WKH�VFKRRO�ZDV�DFWXDOO\� WUHDWHG� EXW�DV� LW� LV� UDQGRPO\�DVVLJQHG�ZH�NQRZ�WKDW� LW� LV�
LQGHSHQGHQW�RI�SXSLO�RXWFRPHV�DQG�WKHUHIRUH�XVLQJ�WKLV DV�DQ�LQVWUXPHQW�ZLOO�DFFRXQW�IRU�ELDV�GXH�WR�
QRQ�FRPSOLDQFH�

௜ܻ௦௧ ൌ ߙ ൅ തതതതതതതതݐܽ݁ݎሺܶߚ
௦ כ ௧ሻݐݎ݋݄݋ܥ ൅ ߣ ௜ܺ ൅ ௧ߠ ൅ ௦ߤ ൅ ௜௦௧ߝ ���

തതതതതതതതݐܽ݁ݎܶ
௦௧ ൌ ߙ ൅ ௦݀݊݁ݐ݊ܫ଴ሺߚ כ ௧ሻݐݎ݋݄݋ܥ ൅ ߣ ௜ܺ௦ ൅ ௧ߠ ൅ ௦ߤ ൅ ௜௦௧ߴ

:H�DOVR�SURGXFH�DQ�$7(�XVLQJ�YDULDWLRQ�DW� WKH�VWXGHQW� OHYHO��1RWH�WKDW�DOWKRXJK�DQ�HQWLUH�VFKRRO� LV�
DOORFDWHG�WR�WUHDWPHQW�RU�FRQWURO��QRW�DOO�VWXGHQWV�ZLWKLQ�D�VFKRRO�\HDU�DUH QHFHVVDULO\�WUHDWHG��7KLV�FRXOG�
RFFXU�IRU�WZR�UHDVRQV��)LUVW��/HVVRQ�6WXG\�KDV�OHDUQLQJ�WULSRGV��LQYROYLQJ�WKUHH�WHDFKHUV�� LI�D�VFKRRO�
KDG WZR�FODVVHV�SHU�FRKRUW�DQG�WKH\�DUH�VSOLW�RYHU�<HDUV�� DQG��� WKHQ�RQH�WHDFKHU�LQ�RQH�RI�WKH�WUHDWHG�
FRKRUWV�ZRXOG�QRW�EH�LQYROYHG�LQ�WKH�SURJUDPPH��7KH�13'�GDWD�GRHV�QRW�DOORZ�XV�WR�GHWHUPLQH�KRZ�
PDQ\�WHDFKHUV�DUH�LQ�D�VFKRRO�\HDU��EXW�WKHUH�LV�LQGLFDWLYH�HYLGHQFH�WKDW�WKLV�LV�WKH�FDVH��7KH�SURSRUWLRQ�
RI�D�FRKRUW�EHLQJ�WUHDWHG�RQO\�IHOO�EHORZ������LQ�WUHDWHG�VFKRROV�WKDW�SDUWLFLSDWHG�LQ�WKH�VWXG\��ZKHQ�WKH�
FRKRUW�VL]H�ZDV�DERYH���� 6HFRQG��VRPH�VWXGHQWV�MRLQHG WKH�VFKRRO�GXULQJ�<HDU����PHDQLQJ�WKH\�WDNH�
WKH�.H\�6WDJH���H[DPLQDWLRQV�ZLWK�WKH�WUHDWHG�FRKRUW��EXW�ZHUH�QRW�QHFHVVDULO\�H[SRVHG�WR�D�OHVVRQ�
VWXG\�WHDFKHU��7KHUHIRUH� ZH�REWDLQHG�WKH�831�RI�HDFK�VWXGHQW�WDXJKW�E\�D�/HVVRQ�6WXG\�WHDFKHU��DQG�
VR�ZH�NQRZ�ZKHWKHU�RU�QRW�SXSLOV ZHUH H[SRVHG� WR� WKH�SURJUDPPH��)RU� WKLV�VWXGHQW�OHYHO�DQDO\VLV�

7UHDW ZLOO� LQGLFDWH� ZKHWKHU WKH� SXSLO� DFWXDOO\� ZHQW� WKURXJK� ZLWK� WKH� SURJUDPPH� DQG� ௜݀݊݁ݐ݊ܫ LV� DQ�

LQGLFDWRU�YDULDEOH� IRU�ZKHWKHU D�VFKRRO�ZDV�DVVLJQHG� WR�EH� WUHDWHG��$JDLQ� ௜݀݊݁ݐ݊ܫ ZLOO�EH�D�VWURQJ�
SUHGLFWRU�RI�ZKHWKHU�RU�QRW�WKH�SXSLO�ZDV�DFWXDOO\�WUHDWHG� EXW�DV�LW�LV�UDQGRPO\�DVVLJQHG�ZH�NQRZ�WKDW�
LW�LV�LQGHSHQGHQW�RI�SXSLO�RXWFRPHV�

௜ܻ௦௧ ൌ ߙ ൅ ௜ݐܽ݁ݎሺܶߚ כ ௧ሻݐݎ݋݄݋ܥ ൅ ߣ ௜ܺ ൅ ௧ߠ ൅ ௦ߤ ൅ ௜௦௧ߝ ���

௜ݐܽ݁ݎܶ ൌ ߙ ൅ ௦݀݊݁ݐ݊ܫሺߚ כ ௧ሻݐݎ݋݄݋ܥ ൅ ߣ ௜ܺ௦ ൅ ௧ߠ ൅ ௦ߤ ൅ ௜௦௧ߴ

7KH�UHVXOWV�IRU�WKHVH�DQDO\VLV�ZLOO�SUHVHQWHG�LQ�WKH�,PSDFW�(YDOXDWLRQ�VHFWLRQ�EHORZ���

0LVVLQJ�GDWD�

$V�ZH�UHOLHG RQ�13'�WHVWV� WKHUH�VKRXOG�QRW�KDYH�EHHQ DQ\�PLVVLQJ�GDWD��7KRVH LQGLYLGXDOV�ZKR�FRXOG�
QRW EH�OLQNHG�E\�WKH�'I(�ZHUH GURSSHG IURP�WKH�DQDO\VLV� 9HU\�IHZ�VWXGHQWV�ZHUH�OLQNHG�EXW�GLG�QRW�
KDYH�PHDVXUHV�IRU�.6��WHVW�VFRUHV� IRU�WKH�SULPDU\�RXWFRPH�PHDVXUH�����WUHDWPHQW�DQG���FRQWURO�SXSLOV�
LQ�WKH�ILUVW�FRKRUW�KDG�QR�PHDVXUH��DQG���WUHDWPHQW�DQG���FRQWURO�SXSLOV�LQ�WKH�VHFRQG�FRKRUW�KDG�QR�
PHDVXUH��)RU�WKH�VHFRQGDU\�RXWFRPHV� WKH�QXPEHUV�ZHUH�VOLJKWO\�KLJKHU��UHDFKLQJ����WUHDWPHQW�DQG�
��� FRQWURO� SXSLOV� IRU� FRKRUW� ��� 7KHVH� REVHUYDWLRQV� DUH� QRWHG� LQ� WKH� UHVXOWV� WDEOHV�� 'XH� WR� WKH� IHZ�
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(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

LQFLGHQFHV�� QR� LPSXWDWLRQ�ZDV�FDUULHG�RXW UHJDUGLQJ�PLVVLQJ�GDWD �WKH� QXPEHU�RI�PLVVLQJ�.6�� WHVW�
VFRUHV�FDQ�EH�VHHQ� LQ�7DEOHV�����DQG����� WKH�PD[LPXP�SURSRUWLRQ�PLVVLQJ� LV������IRU�&��0DWKV��
6RPH� VFKRROV� LQ� WKH� DQDO\VLV� GLG� QRW� KDYH� D� <HDU� � LQ� ���������� ZKHQ� EDVHOLQH� EDODQFLQJ� ZDV�
FDOFXODWHG�GXH�WR�EHLQJ�D�QHZ�VFKRRO RU DV�D�UHVXOW�RI�DQ�DPDOJDPDWLRQ��)RU�WKHVH��QR�EDVHOLQH�VFKRRO�
OHYHO�LQIRUPDWLRQ�LV�DYDLODEOH�DQG�WKHUHIRUH�WKH\�ZHUH�LQFOXGHG�LQ�WKH�VHFRQG�URXQG�RI�UDQGRPLVDWLRQ��
2QH�VFKRRO�WKDW�YROXQWHHUHG�IRU�WKH�SURJUDPPH�KDG KDG�QR�<HDU���E\�WKH�WLPH�RI�WKH�HYDOXDWLRQ�RI�WKH�
FRKRUWV�DQG�VR�ZDV�H[FOXGHG�IURP�WKH�VDPSOH�DQG�ZDV�OHIW�XQDVVLJQHG� 2YHUDOO��GXH�WR�WKH�UHOLDQFH�RQ�
WKH� QDWLRQDO� .H\� 6WDJH� �� H[DPV��ZH� KDYH� RXWFRPH� GDWD� DYDLODEOH� IRU� ����� RI� WKH� VFKRROV� LQ� RXU�
WUHDWPHQW�DQG�FRQWURO�JURXSV�

2Q�WUHDWPHQW DQDO\VLV

7KH�DQDO\VLV�DW�WKH�VFKRRO��FRKRUW� DQG�LQGLYLGXDO�OHYHO�ZDV HVWLPDWHG�IRU�HDFK�FRKRUW�VHSDUDWHO\��

6HFRQGDU\�RXWFRPH�DQDO\VHV

7KH�VHFRQGDU\�RXWFRPHV�ZHUH DVVHVVHG�XVLQJ�WKH�VDPH�PHWKRGRORJ\�DQG�DSSURDFK�DV�WKH�SULPDU\�
RXWFRPHV�

6XEJURXS�DQDO\VHV

7KH� 13'� GDWD DOORZHG XV� WR� PHDVXUH� RXWFRPHV� IRU� GLIIHUHQW� W\SHV� RI� SXSLO�� DQG� KHQFH� WR� GHWHFW�
KHWHURJHQHRXV� LPSDFWV� :H�FDUULHG RXW� WKH�DQDO\VLV�RQ�VXEJURXSV UHODWLQJ� WR ����)UHH�6FKRRO�0HDO�
HOLJLELOLW\� ���� (QJOLVK� DV� DQ� $GGLWLRQDO� /DQJXDJH� ���� ORZ� DFKLHYHUV� �DV GHILQHG� E\� .6���� DQG ����
HWKQLFLW\��:H�VSHFLILHG�LQ�WKH�SURWRFRO�WKDW�ZH�ZRXOG�DOVR�FDUU\�RXW�WKH�DQDO\VLV�DFFRUGLQJ�WR�WKH�/HVVRQ�
6WXG\�VSHFLDOLVDWLRQ�RI�WKH�VFKRRO��QXPHUDF\ RU�OLWHUDF\���KRZHYHU�VFKRROV�ZHUH�HQFRXUDJHG�WR�KDYH�D�
GXDO�IRFXV�RQ�ERWK�VXEMHFWV��ZLWK�DW�OHDVW�RQH�F\FOH�RI�OHVVRQV�IRFXVLQJ�RQ�HDFK�LQ�HDFK�DFDGHPLF�\HDU��
VR�WKLV�ZDV�QRW�FDUULHG�RXW�

7KH� SULPDU\� VXEJURXS� DQDO\VLV� SURGXFHG LQWHQWLRQ�WR�WUHDW HVWLPDWHV� XVLQJ� WKH� LQLWLDO� DOORFDWLRQ� WR�
WUHDWPHQW� DQG� FRQWURO� JURXSV�� 7KH� VL]H� RI� WKH� GLIIHUHQFHV� RI� WKH� HIIHFWV� EHWZHHQ� WKH� JURXSV� ZDV
GHWHUPLQHG�E\�DQ�LQWHUDFWLRQ�WHUP�RI�DVVLJQPHQW�WR�WUHDWPHQW�DQG�WKH�FKDUDFWHULVWLFV�RI�LQWHUHVW��ZKLOH�
DOVR� FRQWUROOLQJ� IRU� WKDW� FKDUDFWHULVWLF�� 7KH� VHFRQGDU\� VXEJURXS� DQDO\VLV� HVWLPDWHG WKH� $7(� DW� WKH�
VWXGHQW�OHYHO��6SHFLILFDWLRQ����EHFDXVH�WKH�VXEJURXSV�DUH�DW�WKH�LQGLYLGXDO�OHYHO��$JDLQ� WKHUH�ZHUH WZR�
HQGRJHQRXV�SDUDPHWHUV��WUHDWPHQW�DQG�WUHDWPHQW
FKDUDFWHULVWLF��DQG�WZR�LQVWUXPHQWV��LQWHQG�WR�WUHDW��
LQWHQG� WR� WUHDW
FKDUDFWHULVWLFV��� DQG� WKH� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV� ZDV GHWHUPLQHG� E\� WKH�
LQWHUDFWLRQ�WHUP�

,PSOHPHQWDWLRQ�DQG�SURFHVV�HYDOXDWLRQ�

$V�ZHOO�DV�WKH�TXDQWLWDWLYH�FRPSRQHQW�RI� WKH�VWXG\�GHVFULEHG�DERYH��D SURFHVV�HYDOXDWLRQ�ZDV�DOVR�
FDUULHG�RXW��7KH�SULQFLSDO�DLPV�RI�WKLV ZHUH�WR�XQGHUVWDQG WHDFKHUV¶ DQG�VHQLRU�OHDGHUV¶ SHUFHSWLRQV�RI�
WKH�SURJUDPPH�DQG�LGHQWLI\�IDFWRUV�DIIHFWLQJ�LWV�VXFFHVVIXO�LPSOHPHQWDWLRQ��

7KH�SURFHVV�HYDOXDWLRQ�FRQVLVWHG�RI�WKH�IROORZLQJ�FRPSRQHQWV�

x (YDOXDWLRQ�RI�WHDFKHU�SUHSDUDWLRQ�DQG�WUDLQLQJ�WKURXJK�

R DWWHQGDQFH�DW�WKH�LQWURGXFWRU\�FRQIHUHQFH�LQ�6HSWHPEHU������

R REVHUYDWLRQ�RI�WHDFKHU�WUDLQLQJ�LQ�RQH�UHJLRQDO�FHQWUH�LQ�2FWREHU������DQG�IROORZ�XS�
WUDLQLQJ�LQ�-XQH������

R DQDO\VLV�RI�WUDLQLQJ�HYDOXDWLRQ�VXUYH\V FROOHFWHG�E\�WKH�LQWHUQDO�HYDOXDWLRQ�WHDP�DW�(GJH�
+LOO�8QLYHUVLW\��DQG

R DQDO\VLV� RI� GDWD� RQ� FRQWURO� VFKRROV¶ XVH� RI� SHHU� REVHUYDWLRQ� DQG� 7DON� IRU� /HDUQLQJ�
DSSURDFKHV�
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x (YDOXDWLRQ�RI�LPSOHPHQWDWLRQ��ILGHOLW\� DQG�LPSDFW�WKURXJK�

R YLVLWV� WR� WHQ VFKRROV� LQ� WZR RI� WKH� WKUHH LPSOHPHQWDWLRQ� UHJLRQV� LQ� 0DUFK� ����� WR�
LQWHUYLHZ����VWDII�DQG�VHQLRU�PDQDJHUV�LQYROYHG�LQ�WKH�LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\�
DV�WHDP�PHPEHUV�RU�H[SHUW�WHDFKHUV�

R IROORZ�XS�LQWHUYLHZV�E\�WHOHSKRQH�DQG�HPDLO�LQ�1RYHPEHU������ZLWK�ILYH H[SHUW�/HVVRQ�
6WXG\� WHDFKHUV� LQ� ILYH VFKRROV��ZLWK� LQIRUPDWLRQ�RQ�SURJUHVV�SURYLGHG�E\� IRXU RWKHU�
VFKRROV��DQG

R DQDO\VLV� RI� VFKRRO� YLVLW� GDWD� FROOHFWHG� E\� WKH� LQWHUQDO� HYDOXDWLRQ� WHDP� DW (GJH� +LOO�
8QLYHUVLW\�

7KH�SURFHVV�HYDOXDWLRQ�ZDV�FDUULHG�RXW�E\�+HDWKHU�5ROIH��1,(65��

/HVVRQ�6WXG\�ZDV�LPSOHPHQWHG�LQ�WKUHH�UHJLRQV�RI�WKH�8�.���WKH�1RUWK�:HVW��WKH�6RXWK�:HVW� DQG�(DVW�
RI�(QJODQG��7KH�(GJH�+LOO�8QLYHUVLW\�UHVHDUFK�GHSDUWPHQW�FRYHUHG�DOO VFKRROV�DQG�FRQGXFWHG�PRUH�LQ�
GHSWK�UHVHDUFK�LQ�D�VXE�VDPSOH RI�WKH�VFKRROV��7R�DYRLG�H[FHVVLYH�GHPDQGV�RQ�VFKRROV��WKH�FDVH�VWXG\�
UHVHDUFK ZDV�FRQILQHG WR�VFKRROV�LQ�WKH�6RXWK�:HVW�DQG�(DVW�RI�(QJODQG��7KH�(GJH�+LOO�8QLYHUVLW\�WHDP�
FDUULHG�RXW� LQWHUQDO�HYDOXDWLRQ UHVHDUFK� LQ�VFKRROV� LQ� WKH�1RUWK�:HVW� ZKLFK�ZDV�XVHG�DV�DGGLWLRQDO�
LQIRUPDWLRQ�E\�WKH�H[WHUQDO�HYDOXDWLRQ� 2XU YLVLWV�DQG�IROORZ�XS�LQWHUYLHZV�HQDEOHG�XV WR�JDLQ�D�PRUH�LQ�
GHSWK�XQGHUVWDQGLQJ�RI�WKH�LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\��ZKLOH�RXU�RZQ�DVVHVVPHQW�RI�WKH�SURMHFW�
WHDP�GDWD� IURP�YLVLWV�DQG�HYDOXDWLRQ�RI� WUDLQLQJ� �EDVHG�RQ�UDZ�GDWD� UDWKHU� WKDQ� LQWHUSUHWLYH�UHSRUWV��
RIIHUHG D�EURDGHU�XQGHUVWDQGLQJ�RI�WHDFKHUV¶ H[SHULHQFHV�DFURVV�DOO�VFKRROV�LQYROYHG�LQ�WKH�SURMHFW��

'DWD��FROOHFWHG�WKURXJK�WKH�UDQJH�RI�DSSURDFKHV�GHVFULEHG�DERYH��ZDV DQDO\VHG�XVLQJ�D�IUDPHZRUN�
DSSURDFK��7KLV�HQDEOHG WKH�DQDO\VLV�RI�SURFHVV GDWD�LQ�D�ZULWWHQ�IRUP��DQG�LV�WKHUHIRUH�DSSURSULDWH�IRU�
WKH�DQDO\VLV�RI� WUDQVFULSWV�RI� LQWHUYLHZV�ZLWK�WHDFKHUV�DQG�VHQLRU� OHDGHUV��DV�ZHOO�DV�UHVHDUFK�QRWHV�
WDNHQ�GXULQJ� REVHUYDWLRQ� RI� WUDLQLQJ��4XDOLWDWLYH� UHVSRQVHV� WR� WUDLQLQJ�HYDOXDWLRQ�VXUYH\V�ZHUH� DOVR�
DQDO\VHG�LQ�WKLV�ZD\��7KH�PHWKRG�HQWDLOV�FRGLQJ�WKH�GDWD�LQWR�WKHPHV�DQG�LVVXHV��,Q�WKLV�FDVH��FRGHV�
ZHUH�D�PL[WXUH�RI�SUHGHWHUPLQHG WKHPHG RQHV��GHYHORSHG�GXULQJ�WKH�GHVLJQ�RI�WKH�SURFHVV�HYDOXDWLRQ�
WDNLQJ�DFFRXQW�RI�WKH�DLPV�RI�WKH�LQWHUYHQWLRQ��DV�ZHOO�DV�WKRVH�WKDW�HPHUJHG�IURP�WKH�WH[W�RI�WUDQVFULSWV�
DQG�REVHUYDWLRQV��&RGHV�LGHQWLILHG�GLIIHUHQW�W\SHV�RI� LQIRUPDWLRQ��IRU�H[DPSOH��PRUH�WDQJLEOH�RQHV²
VXFK�DV�SUHYLRXV�XVH�RI�/HVVRQ�6WXG\�DQG�7DON�IRU�/HDUQLQJ�DSSURDFKHV��H[SHULHQFHV�RI�WKH�WUDLQLQJ�
DQG�RI�SXWWLQJ�WKH�DSSURDFK�LQWR�SUDFWLFH²DV�ZHOO�DV�RWKHUV�VXFK�DV�YDOXHV�DQG�IHHOLQJV��7KURXJKRXW�
WKH�DQDO\VLV�SURFHVV��ZH�ORRNHG�IRU�VLPLODULWLHV�DQG�GLIIHUHQFHV�LQ�WKH�GDWD��7KH�IUDPHZRUN�DSSURDFK�
DOORZV�IRU�WUDFWV�RI�WH[W�WR�EH�FODVVLILHG�XQGHU�PRUH�WKDQ�RQH�FRGH��DQG�FRGHV�ZHUH��LQ�VRPH�FDVHV��
DPDOJDPDWHG�WR�IRUP�ZLGHU�JURXSV��SDUWLFXODUO\�ZKHUH�VXEVWDQWLDO�LVVXHV�ZHUH�FRQFHUQHG��

7KH�FRGHV�DQG�JURXSV�GHYHORSHG�LQ�WKH�DQDO\VLV�RI�GDWD�IRUPHG�WKH�DQDO\WLFDO� IUDPHZRUN�DQG�ZHUH�
XVHG�WR�VWUXFWXUH�WKH�ILQGLQJV�LQWR�D�SUHOLPLQDU\�UHSRUW��7KH�IUDPHZRUN�ZDV�IRUPHG�IURP�WKH�FDVH�VWXG\�
YLVLWV�GDWD�DQG�ZDV�WKHQ�XVHG�WR�VWUXFWXUH�ILQGLQJV�IURP�WKH�IROORZ�XS�LQWHUYLHZV��SURMHFW�WHDP�YLVLWV�
DQG� WUDLQLQJ� REVHUYDWLRQV� DQG�HYDOXDWLRQ�� ,Q� WKH� UHSRUW��ZKHUH� UHOHYDQW��ZH� LGHQWLI\� WKH�VRXUFH�RI�D�
ILQGLQJ��IRU�H[DPSOH� ZKHWKHU�IURP�WKH�LQLWLDO�FDVH�VWXG\�YLVLWV��RU�SURMHFW�WHDP�YLVLW�

&RVWV�

7KH�FRVWLQJ� LQIRUPDWLRQ�ZDV�FROOHFWHG� IURP�(GJH�+LOO�8QLYHUVLW\�DW� WKH�HQG�RI� WKH� WULDO��7KLV�FRVWLQJ�
DFFRXQWHG IRU� WKH� WRWDO� LPSOHPHQWDWLRQ� RI� WKH� SURJUDPPH H[FOXGLQJ� DQ\� HYDOXDWLRQ� FRVWV �D� IXOO�
EUHDNGRZQ�RI�FRVWV�FDQ�EH�IRXQG�LQ�$SSHQGL[�$���7KH�FRVW�SHU�VFKRRO�SHU�\HDU�ZDV�FDOFXODWHG�RQ�WKH�
EDVLV�RQ�WKH�QXPEHU�RI�VFKRROV�WKDW�XOWLPDWHO\�SDUWLFLSDWHG������DQG�DV� LI� WKH\�KDG�SDUWLFLSDWHG�RYHU�
WKUHH�\HDUV �SHU�(()�DGYLFH� DVVXPLQJ�WKDW�WKH�SURJUDPPH ZRXOG�KDYH�QR�ILQDQFLDO�FRVW�LQ�WKH�WKLUG�
\HDU��7KH�FRVW�SHU�VWXGHQW�SHU�\HDU� LV�HVWLPDWHG�DFFRUGLQJ�WR�WKH�QXPEHU�RI� VWXGHQWV� LQ� WKH�WUHDWHG�
VFKRRO�FRKRUWV�DV�LI�WKH�SURJUDPPH KDG�EHHQ�LPSOHPHQWHG�IRU�WKUHH�\HDUV��7KLV�LV�DVVXPLQJ�DOO�VWXGHQWV�
LQ�D�VFKRRO�\HDU�JURXS�ZHUH�WUHDWHG��ZKLFK�PD\�EH�DQ�RYHU�HVWLPDWH �RU�PRUH�OLNHO\�DQ�XQGHU�HVWLPDWH�
DV�WKH�/HVVRQ�6WXG\�PRGHO�UHTXLUHV�WKUHH�WHDFKHUV�DQG�WKHUH�DUH�W\SLFDOO\�IHZHU�WKDQ�WKUHH�FODVVHV�SHU�
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\HDU�JURXS�LQ�(QJOLVK�VFKRROV��:H�DOVR�SURYLGH�FRVWLQJV�IRU�WKH�SURJUDPPH DV FXUUHQWO\�SURYLGHG�E\�
(GJH�+LOO�

7LPHOLQH

7DEOH������7LPHOLQH

'DWH $FWLYLW\

0D\±-XQH����� $SSURDFK�VFKRROV�WR�JDXJH�LQWHUHVW�LQ�SDUWLFLSDWLRQ�LQ�/HVVRQ�6WXG\

-XQH����� (GJH�+LOO�VXSSO\�OLVW�RI�LQWHUHVWHG�VFKRROV

-XQH����� )LUVW�UDQGRPLVDWLRQ�RI�VFKRROV�LQWR�WUHDWPHQW�DQG�FRQWURO�JURXSV

-XQH����� 5HFUXLWPHQW�RI�VHOHFWHG�VFKRROV�LQWR�WKH�SURJUDPPH

-XO\����� 6HFRQG�UDQGRPLVDWLRQ�RI�VFKRROV�LQWR�WUHDWPHQW�DQG�FRQWURO�JURXSV

-XO\����� 5HFUXLWPHQW�RI�VHOHFWHG�VFKRROV�LQWR�WKH�SURJUDPPH

6HSWHPEHU����� ,QWURGXFWRU\�FRQIHUHQFH

6HSWHPEHU����� ,PSOHPHQW�/HVVRQ�6WXG\�LQ�VHOHFWHG VFKRROV

0DUFK������ 3URFHVV�HYDOXDWLRQ�RI�LPSOHPHQWDWLRQ��ILGHOLW\�LQ����VFKRROV

1RYHPEHU����� ,QWHUYLHZ�ZLWK�ILYH ([SHUW�/HVVRQ�6WXG\�7HDFKHUV�LQ�ILYH VFKRROV��DQG�
SURJUHVV�LQ�IRXU RWKHU�VFKRROV

0D\����� &RKRUW���WDNH�.H\�6WDJH���WHVWV�

-XO\����� 3URJUDPPH�RIILFLDOO\�HQGV

0D\����� &RKRUW���WDNH�.H\�6WDJH���WHVWV

-XQH�-XO\����� 3RVW�WULDO�VXUYH\�RI�WUHDWPHQW�DQG�FRQWURO�VFKRROV

)HE�0DUFK����� $QDO\VLV�

0DUFK����� 5HSRUW�ZULWLQJ
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,PSDFW�HYDOXDWLRQ

3DUWLFLSDQWV

$ WRWDO� RI� ���� VFKRROV� ZHUH� UHFUXLWHG IRU� WKH� /HVVRQ� 6WXG\� HYDOXDWLRQ�� $� SDUWLFXODU� IHDWXUH� RI� WKLV�
LQWHUYHQWLRQ� LV� WKDW� WKH� UHVHDUFK� WHDP GLG� QRW� FROOHFW� DQ\� VWXGHQW�OHYHO� LQIRUPDWLRQ�� IRU� H[DPSOH� IRU�
EDVHOLQH� FRPSDULVRQV�� ,QVWHDG�� WKLV� DQDO\VLV� UHOLHV� HQWLUHO\� RQ� OLQNHG�LQ� DGPLQLVWUDWLYH� GDWD� WKDW� LV�
DYDLODEOH�IRU�DOO�VWXGHQWV�LQ�VWDWH HGXFDWLRQ�LQ�(QJODQG��7KLV�SDUWLFXODU�DSSURDFK�ZDV�WDNHQ�WR�PD[LPL]H�
WKH� QXPEHU� RI� VFKRROV� SDUWLFLSDWLQJ� ZKLOH� PLQLPL]LQJ� FRVWV�� +DG� WKH� WHDP� FRQGXFWHG VWXGHQW�OHYHO�
WHVWLQJ�LWVHOI��WKH�IXQGLQJ�DOORFDWHG ZRXOG�QRW�KDYH�DOORZHG�VXFK�D�ODUJH�WULDO��7KLV�SDUWLFXODU�DSSURDFK�
KDV� LPSRUWDQW� LPSOLFDWLRQV� WR� EH� DZDUH� RI�ZKHQ� FRQVLGHULQJ SDUWLFLSDWLRQ�� $V� D� GLUHFW� UHVXOW� RI� WKLV�
GHVLJQ��ZH�GR�QRW�NQRZ�WKH�LQLWLDO�QXPEHU�RI�VWXGHQWV WUHDWHG�E\�WKH�LQWHUYHQWLRQ ZLWK�DEVROXWH�FHUWDLQW\�
DV�ZH�UHO\�RQ�VFKRROV�DFFXUDWHO\�UHSRUWLQJ�WKH�831V�RI�WKH�VWXGHQWV�LQ�WKH�FODVVHV�RI�WKH�/HVVRQ�6WXG\�
WHDFKHUV�� ,QVWHDG�� XVLQJ� WKH� DGPLQLVWUDWLYH� GDWD� IURP� WKH� 1DWLRQDO� 3XSLO� 'DWDEDVH�� ZH� GR� KDYH�
LQIRUPDWLRQ�RQ�DOO�VWXGHQWV� LQ� WKH�DFDGHPLF�\HDUV�DQG�VFKRROV�ZKHUH� WUHDWPHQW�ZDV�DVVLJQHG��7KLV�
DSSURDFK�KDV�WKH�DGGLWLRQDO�DGYDQWDJH�WKDW�WKHUH�LV�PLQLPDO DWWULWLRQ�GXH�WR�WHVWLQJ RI�DOO�VWXGHQWV��%\�
UHO\LQJ�RQ� WKH�SUH�WUHDWPHQW�.6�� WHVW� VFRUHV�DV�ZHOO� DV� WKH�QDWLRQDOO\� UHSUHVHQWDWLYH� .6�� WHVWV�ZH�
HQVXUH�KDYLQJ�LQIRUPDWLRQ�RQ�YLUWXDOO\�HYHU\�VWXGHQW�LQ WUHDWPHQW�DQG�FRQWURO�VFKRROV�

)LJXUH� � VKRZV� WKH� SDUWLFLSDQW� IORZ� IURP� WKH� UHFUXLWPHQW� WR� WKH� DQDO\VLV� VWDJH�� 6LQFH� UHFUXLWPHQW��
UDQGRPLVDWLRQ� DQG�DQDO\VLV�LV�PDLQO\�FRQGXFWHG�DW�WKH�VFKRRO OHYHO��WKLV�ILJXUH�GLVSOD\V�WKH�FKDQJHV�LQ�
WKH�QXPEHU�RI�VFKRROV�WKURXJKRXW�WKH�SURFHVV��,Q�WKH�UHFUXLWPHQW�VWDJH��DQ�XQNQRZQ�QXPEHU�RI�VFKRROV�
ZDV�DSSURDFKHG�DQG�DVNHG�WR�H[SUHVV LQWHUHVW�LQ�SDUWLFLSDWLQJ�LQ�RXU�WULDO� 7KLV�HLWKHU�KDSSHQHG�WKURXJK�
WDONLQJ� WR�VFKRROV�DQG� WHDFKHUV�GLUHFWO\�RU� WKURXJK� WKH�/RFDO�$XWKRULWLHV�� 7R�VLJQDO�VXFK�DQ� LQWHUHVW��
VFKRROV�KDG�WR�VLJQ�DQG�VHQG�EDFN�DQ�H[SUHVVLRQ�RI�LQWHUHVW �$SSHQGL[�$���,Q�D�ILUVW�VWHS��ZH�H[FOXGHG�
���VFKRROV�QRW�PHHWLQJ�RXU�SUHGHILQHG�HOLJLELOLW\�FULWHULD IURP�ILUVW�UDQGRPLVDWLRQ��DQG�UDQGRPLVHG RYHU�
WZR�VWDJHV�WR�DVVLJQ�D�WRWDO�RI����FRQWURO�DQG����WUHDWPHQW�VFKRROV��'HWDLOV�RI�WKH�UDQGRPLVDWLRQ�DUH�
H[SODLQHG�LQ�WKH�VHFWLRQ�RQ UDQGRPLVDWLRQ�DERYH��

2I�WKH����WUHDWPHQW�VFKRROV� ���GHFOLQHG�WUHDWPHQW DW�WKH�SRLQW�RI�EHLQJ�DVNHG�WR�VLJQ�D�PHPRUDQGXP�
RI�XQGHUVWDQGLQJ �$SSHQGL[�%� DW�WKH�EHJLQQLQJ�RI�WKH�LQWHUYHQWLRQ�SHULRG� ILYH�GURSSHG�RXW�GXULQJ�WKH�
ILUVW \HDU� DQG�DQRWKHU�IRXU�GXULQJ�WKH�VHFRQG�\HDU�RI�WKH�WULDO��$V�D�UHVXOW�����RI�WKH����VFKRROV�DVVLJQHG�
WR�WUHDWPHQW�DFWXDOO\�ZHQW�WKURXJK�WKH�ZKROH�WZR�\HDU�LQWHUYHQWLRQ��6LQFH�GURSRXW�FDQ�EH�QRQ�UDQGRP��
WKH�IROORZLQJ�GHVFULSWLYH�DQDO\VLV�RI�WKH�EDVHOLQH�GDWD�DV�ZHOO�DV�WKH�PDLQ�UHVXOWV�VHFWLRQ�DUH�EDVHG�RQ�
VFKRRO�DVVLJQPHQW�UDWKHU�WKDQ�UHDOLVHG�SDUWLFLSDWLRQ� +RZHYHU��LQ�WKH�DQDO\VLV�VHFWLRQ��ZH�DOVR�SUHVHQW�
DYHUDJH�WUHDWPHQW�HIIHFW��$7(��UHVXOWV�IRU�WKRVH�VFKRROV�DQG�SXSLOV�ZKR�ZHUH�DFWXDOO\�WUHDWHG�



(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

)LJXUH��� 3DUWLFLSDQW�IORZ�GLDJUDP
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7DEOH������0LQLPXP�GHWHFWDEOH�HIIHFW�VL]H�DW�GLIIHUHQW�VWDJHV

6WDJH

6FKRROV
�3XSLOV�

�LQWHUYHQWLRQ��
FRQWURO�

&RUUHODWLRQ�
EHWZHHQ�
.6��DQG�
.6��

SHUFHQWLOH

,&&

%ORFNLQJ�
VWUDWLILFDWLRQ�

RU�SDLU�
PDWFKLQJ

3RZHU $OSKD

0LQLPXP�
GHWHFWDEOH�
HIIHFW�VL]H�
�0'(6�

3URWRFRO
��� ����
��������

��� ����
3DLU�

0DWFKLQJ
��� ���� �����

5DQGRPLVDWLRQ
��� ����
��������

����� �����
3DLU�

0DWFKLQJ
��� ���� �����

$QDO\VLV��L�H��
DYDLODEOH�SUH�
DQG�SRVW�WHVW�

��� ����
���� ���

����� �����
3DLU�

0DWFKLQJ
��� ���� �����

7KH�H[SHULPHQW ZDV�GHVLJQHG WR�KDYH�D�PLQLPXP�GHWHFWDEOH�HIIHFW�VL]H�RI��������������DVVXPLQJ�����
VFKRROV�DQG����VWXGHQWV�SHU�VFKRRO�FRKRUW��,Q�UHDOLW\� ZH�KDG�����VFKRROV�ZLWK�DQ�DYHUDJH�RI����VWXGHQWV�
SHU� FRKRUW�� 'HVSLWH� SULRU� WHVW� VFRUHV� KDYLQJ D� ORZHU� FRUUHODWLRQ� ZLWK� RXWFRPHV� WKDQ� SUHGLFWHG� WKH�
PLQLPXP GHWHFWDEOH�HIIHFW�VL]H�UHPDLQV�KLJK�DW������ �VHH�WDEOH�������

3XSLO�FKDUDFWHULVWLFV

7DEOH���� VKRZV�VXPPDU\�EDVHOLQH�VWDWLVWLFV�IRU�WKH�WUHDWPHQW�DQG�FRQWURO�VFKRROV��ERWK�DW�WKH�VFKRRO�
DQG�DW�WKH�VWXGHQW�OHYHO��

7KH� ILUVW� URZ� ZKLFK� VKRZV� VFKRRO�OHYHO� DYHUDJHV� RI� )60 HOLJLELOLW\� DFURVV� WUHDWPHQW� DQG� FRQWURO�
VFKRROV� FOHDUO\�GRFXPHQWV�WKDW�WKH�LQWHUYHQWLRQ�ZDV�VXFFHVVIXO�LQ�WDUJHWLQJ�GLVDGYDQWDJHG�VFKRROV��,Q�
ERWK�JURXSV� D�TXDUWHU�RI�VWXGHQWV�ZHUH )60�HOLJLEOH�LQ����� �DV�GHILQHG�E\�WKH�VWDQGDUG�13'�UHOHDVH�
GHILQLWLRQ�RI�µ,V�VWXGHQW�NQRZQ�WR�EH�HOLJLEOH�IRU�)60"¶���ZKLFK�LV�PXFK�KLJKHU�WKDQ�WKH�QDWLRQDO�DYHUDJH�
IRU�WKLV�\HDU �������

7KH�VHFRQG�SDQHO� ZKLFK�VKRZV�FRQWLQXRXV�YDULDEOHV�IRU�WUHDWPHQW�DQG�FRQWURO�VFKRROV� UHLQIRUFHV�WKLV�
PHVVDJH��VWXGHQWV�LQ�ERWK�WUHDWPHQW�DQG�FRQWURO�VFKRROV� RQ�DYHUDJH� XQGHUSHUIRUPHG�LQ .6��WHVWV�LQ�
�����LQ�PDWKHPDWLFV�DQG�UHDGLQJ��)RU�FRPSDUDELOLW\��WKHVH�WHVW�VFRUHV�DUH�FRQYHUWHG�LQWR�SHUFHQWLOHV�
ZLWK� D� QDWLRQDO� DYHUDJH�RI� ���� $OO� IRXU� FHOOV� �PDWKV�� UHDGLQJ�� LQ� FRQWURO� DQG� WUHDWPHQW� JURXS�� VKRZ�
DYHUDJH�VWXGHQW�DWWDLQPHQWV�ZHOO�EHORZ�����ZLWK�D�SDUWLFXODU�ZHDNQHVV�LQ�UHDGLQJ��7KH WKLUG�DQG�IRXUWK�
SDQHO� ZKLFK VKRZV�VWXGHQW�OHYHO GDWD�VHSDUDWHO\� IRU� WUHDWPHQW�DQG�FRQWURO�VFKRROV� FRQILUPV WKHVH�
ILQGLQJV�

7KH�VHFRQG�NH\�WDNH�DZD\�IURP�WKH�EDVHOLQH�FRPSDULVRQ�LV�WKDW�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�
WKHVH� FKDUDFWHULVWLFV� EHWZHHQ� WKH� WUHDWPHQW� DQG� FRQWURO� JURXSV�� 7KLV� HIIHFWLYHO\� FRQILUPV� WKDW� WKH�
UDQGRPLVDWLRQ�ZDV�HIIHFWLYH�DQG�HTXLYDOHQFH�ZDV�REVHUYHG��1RWH�WKDW�WKLV�LV�D�SDUWLFXODUO\�VWURQJ�UHVXOW�
IRU�WKLV�VWXG\�VLQFH�ZH�FDQ�VKRZ�WKDW�WUHDWPHQW�DQG�FRQWURO�VFKRROV�DUH�EDODQFHG�QRW�RQO\�RQ�EDVHOLQH�
FKDUDFWHULVWLFV�VXFK�DV�.H\�6WDJH���WHVWV��EXW�DOVR�RQ�WKH�DFWXDO�RXWFRPH�RI�LQWHUHVW��.H\�6WDJH���WHVWV��
IURP�DQ�HDUOLHU�FRKRUW��8VXDOO\��WKH�RXWFRPH�RI�LQWHUHVW�LV�QRW�DYDLODEOH�IRU�SUH�WUHDWPHQW�FRKRUWV�EXW�ZH�
FDQ� VKRZ� WKHVH� UHVXOWV� SUHFLVHO\� EHFDXVH� ZH� UHO\� RQ� DGPLQLVWUDWLYH� LQIRUPDWLRQ� UDWKHU� WKDQ� WHVWV�
FRQGXFWHG�E\�WKH�HYDOXDWRUV�GLUHFWO\�
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7DEOH������%DVHOLQH�FRPSDULVRQ��LQWHQW�WR�WUHDW�VDPSOH

9DULDEOH ,QWHUYHQWLRQ�JURXS &RQWURO�JURXS

6FKRRO�OHYHO��FDWHJRULFDO�
Q�1�

�PLVVLQJ�
3HUFHQWDJH Q�1��PLVVLQJ� 3HUFHQWDJH

(OLJLEOH�IRU�IUHH�VFKRRO�PHDOV ������ ��� ������ ���

6FKRRO�OHYHO��FRQWLQXRXV� Q��PLVVLQJ� 0HDQ Q��PLVVLQJ� >0HDQ@

6FKRRO�6L]H �� ��� ����� �� ��� ������

$YHUDJH�.6��0DWKV������� ������ ����� �� ��� �����

$YHUDJH�.6��5HDGLQJ������� ������ ����� �� ��� �����

$YHUDJH�.6��0DWKV������� ������ ����� �� ��� �����

$YHUDJH�.6��5HDGLQJ������� ������ ����� �� ��� �����

3XSLO�OHYHO��FDWHJRULFDO�
Q�1�

�PLVVLQJ�
3HUFHQWDJH Q�1��PLVVLQJ� 3HUFHQWDJH

(OLJLEOH�IRU�IUHH�VFKRRO�PHDOV ��������� ��� ��������� ���

0DOH ��������� ��� ��������� ���

3XSLO�OHYHO��FRQWLQXRXV� Q��PLVVLQJ� 0HDQ Q��PLVVLQJ� >0HDQ�RU�PHGLDQ@

.6��0DWKV�WHVW�VFRUH ��������� ����� ��������� �����

.6��(QJOLVK�WHVW�VFRUH ��������� ����� ��������� �����

$V�ZH�UHO\�RQ�13'�WHVWV� WKHUH�LV�OLWWOH PLVVLQJ GDWD��,I�VRPH�LQGLYLGXDOV�IRU�ZKDWHYHU�UHDVRQ�FRXOG�QRW
EH�OLQNHG�E\�WKH�'I(�WR�WKH�13'� WKH�WHDP UHIUDLQHG IURP�LPSXWDWLRQ�DQG�WKHVH�LQGLYLGXDOV�ZHUH�H[FOXGHG
IURP� WKH� DQDO\VLV� 7KLV�ZDV� WKH� FDVH� IRU� RQO\� D� YHU\� VPDOO� QXPEHU� RI� VWXGHQWV� DV� LQGLFDWHG� LQ� WKH�
EUDFNHWV�DERYH�

+RZHYHU��WKHUH�ZHUH�VRPH�VFKRROV�LQ�WKH�DQDO\VLV�WKDW�GLG�QRW�KDYH�D�<HDU�� DW�EDVHOLQH��WKDW�LV� EHIRUH�
WKH�LQWHUYHQWLRQ� DQG�VR�KDG�QRW�WHVWHG�VWXGHQWV��RU�GLG�QRW�H[LVW�LQ�����������EHFDXVH�RI�EHLQJ�D QHZ�
VFKRRO� DV D� UHVXOW� RI� DQ� DPDOJDPDWLRQ��� )RU� WKHVH� VFKRROV� QR� EDVHOLQH� VFKRRO�OHYHO� LQIRUPDWLRQ� LV�
DYDLODEOH�DQG�WKHUHIRUH�WKH\�ZHUH FRXQWHG�DV�PLVVLQJ�DQG�QRW�LQFOXGHG�LQ WKH�EDODQFH�WDEOHV��)ROORZLQJ�
RXU�SURWRFRO��ZH�UHIUDLQHG IURP�LPSXWLQJ�DQ\�EDVHOLQH�LQIRUPDWLRQ�RQ�WKHVH�VFKRROV�

2XWFRPHV�DQG�DQDO\VLV

6HFWLRQ����(VWLPDWHV

,Q�WKH�IROORZLQJ�ZH�SURYLGH�WKH�PDLQ�UHVXOWV�RI�WKH�WULDO�DQDO\VLV��:H�GR�WKLV�LQ�WKUHH�VHFWLRQV��

:H�VWDUW�E\�UHSRUWLQJ�SRVW�WUHDWPHQW�GLIIHUHQFHV�EHWZHHQ�WUHDWHG�DQG�FRQWURO�FRKRUWV��,Q�DOO�WDEOHV�ZH�
VKRZ�GHVFULSWLYH�VWDWLVWLFV�IRU�WUHDWPHQW�DQG�FRQWURO�JURXSV�VHSDUDWHO\��DV ZHOO�DV�UHSRUWLQJ�+HGJHV�J
HIIHFW�VL]HV ZKHQ�FRQWUROOLQJ�IRU�SULRU�WHVW�VFRUHV�DQG�SDLU�IL[HG�HIIHFWV �ZLWK�����FRQILGHQFH�LQWHUYDOV��
DQG�WKHLU�DVVRFLDWHG�S�YDOXHV� 7KLV�LV�LQ�OLQH�ZLWK�XSGDWHG�(()�DQDO\VLV�JXLGHOLQHV�DQG�LV�GHVFULEHG�LQ�
WKH�DQDO\VLV�VHFWLRQ�DV�µSULPDU\�DQDO\VLV¶��7KH�UHVXOWV�ZLOO�EH�GLVFXVVHG�LQ�6HFWLRQ�����
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7KH� VHFRQG� VHFWLRQ ����� WKHQ� SUHVHQWV� FRHIILFLHQW� HVWLPDWHV� RI� 2/6� UHJUHVVLRQV� XVLQJ� WKH� ,77�
IUDPHZRUN��ZKHUH�DOO�VWXGHQWV�LQ�WUHDWPHQW�DQG�FRQWURO�VFKRROV�DUH�XVHG�LQ�WKH�DQDO\VLV�UHJDUGOHVV�RI�
ZKHWKHU�WKH\�HQGHG�XS�UHFHLYLQJ�WUHDWPHQW� 7KLV�LV�LQ�OLQH�ZLWK�ZKDW�ZDV�RXWOLQHG�LQ�WKH�SURWRFRO�DQG�LV�
GHVFULEHG�LQ�WKH�DQDO\VLV�VHFWLRQ�DV�µSURWRFRO�DQDO\VLV¶�

7KH�WKLUG�VHFWLRQ������ IROORZV�WKH�,9�DSSURDFK�DV�VHW�RXW�DERYH�LQ�RUGHU�WR�HVWLPDWH�WUHDWPHQW�HIIHFWV�
IRU RQO\ VFKRROV�DQG�SXSLOV�ZKR�ZHUH�WUHDWHG��,Q�FRQWUDVW�WR�WKH�FRPSDULVRQ�RI�PHDQV�DQG�WKH�,77��WKH�
,9� DQDO\VLV� HVWLPDWHV� HIIHFWV� RQO\� XVLQJ� VFKRROV� DQG� SXSLOV� DFWXDOO\� LQYROYHG� LQ� WKH� OHVVRQ� VWXG\�
WUHDWPHQW��7KLV�DQDO\VLV�FRUUHVSRQGV�WR�HTXDWLRQV�����WR�����DERYH�

)LQDOO\�� 6HFWLRQ� ���� SUHVHQWV� VXEJURXS�DQDO\VLV� IRU� VWXGHQWV�ZLWK�)60 VWDWXV��($/ VWDWXV��PLQRULW\�
VWDWXV� RU�ORZ�.6� VFRUH�

,Q�DOO�FDVHV��ZH�SUHVHQW�UHVXOWV�IRU�RXU�SULPDU\�RXWFRPH�RI�DYHUDJH�.6��UHVXOWV��,Q�DGGLWLRQ��ZH�UHSRUW�
VHSDUDWHO\�UHVXOWV�IRU�RXU�VHFRQGDU\�RXWFRPHV².6��PDWKV�DQG�UHDGLQJ��63$*� DQG�VFLHQFH�VFRUHV�

6HFWLRQ����

7DEOH�����UHSRUWV� WKH�UDZ�PHDQV�RI�RXU�SULPDU\�RXWFRPH�IRU� WUHDWPHQW�DQG�FRQWURO�JURXSV�DQG�ERWK�
FRKRUWV�VHSDUDWHO\��7KH�WRWDOV�UHSUHVHQW�WKH�QXPEHU�RI�VWXGHQWV�WKDW�ZH�KDYH�YDOLG�.6��WHVW�VFRUHV�IRU�
WKH�LQWHUYHQWLRQ�DQG�FRQWURO�JURXSV�UHVSHFWLYHO\��7KH�YDOXH�LQ�SDUHQWKHVLV�EHORZ�UHSUHVHQW�WKH�QXPEHU�
RI�VWXGHQW�IRU�ZKLFK�ZH�GR�QRW�KDYH�D�YDOLG�.6��VFRUH�DQG�LV�FRQVLGHUHG�PLVVLQJ��WKLV�LV�W\SLFDOO\�OHVV�
WKDQ�����,Q�SULQFLSOH� FRKRUW�� UHFHLYHG�WUHDWPHQW�RYHU�WZR�DFDGHPLF�\HDUV�ZKHUHDV�FRKRUW���ZDV�RQO\�
WUHDWHG�LQ�RQH�DFDGHPLF�\HDU��DVVXPLQJ�WKDW�VFKRROV�GLG�QRW�H[WHQG�/HVVRQ�6WXG\�LQWR�WKH�ILQDO�\HDU�RI�
SULPDU\�HGXFDWLRQ��<HDU����DIWHU�WKH�DFWXDO�LQWHUYHQWLRQ�KDG�IDGHG�RXW��,Q SULQFLSOH��WKLV�ZRXOG�DOVR�DOORZ�
HVWLPDWLQJ�HIIHFWV�RI� GLIIHUHQW�GRVDJHV�� +RZHYHU��7DEOH� ����VKRZV�QR�VLJQLILFDQW�GLIIHUHQFHV� LQ� UDZ�
PHDQV�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�JURXSV��LQGHSHQGHQW�RI�GRVDJH��7KH�.6��DYHUDJH SHUFHQWLOH IRU�
WKH�ILUVW�WUHDWHG�FRKRUW ZDV��������IRU�WKH�FRQWURO�JURXS�LW�ZDV��������:KLOH�WKH�LQWHUYHQWLRQ�JURXS�RI�
FRKRUW���REWDLQHG�VOLJKWO\�KLJKHU�DYHUDJH�.6��UHVXOWV�FRPSDUHG�WR�WKH�FRQWURO�JURXS��WKHVH�GLIIHUHQFHV�
DUH�QHJOLJLEOH��7KH�FRPSXWDWLRQ�RI�WKH�HIIHFW�VL]HV�FRQILUPV WKLV�DVVHVVPHQW� WKLV�DGGLWLRQDOO\�FRQWUROV�
IRU�SULRU�.6��DWWDLQPHQW�DQG�SDLU�IL[HG�HIIHFWV��1RWH�WKDW�IRU�VRPH�VWXGHQWV�WKHUH�LV�QR�YDOLG�.6��WHVW�
VFRUH� DQG� VR� FDQQRW� EH� LQFOXGHG� LQ� WKH�PRGHO�� )RU� FRKRUW� �� WKLV� DSSOLHV� WR� WKUHH� VWXGHQWV� LQ� WKH�
LQWHUYHQWLRQ�JURXS�DQG�RQH� LQ� WKH�FRQWURO� JURXS��7KHVH�QHZ� WRWDOV� FDQ�EH�VHHQ� LQ� WKH� WKLUG� WR� ILQDO�
FROXPQ��7KH�HVWLPDWHG�+HGJHV�J�HIIHFW�VL]H�LV������DQG�D�����FRQILGHQFH�LQWHUYDO�WKDW�FRPIRUWDEO\ VLWV�
RQ�WKH�]HUR�WKUHVKROG��7KH�FRUUHVSRQGLQJ�S�YDOXH�FRQILUPV�WKDW WKLV�HIIHFW�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�
DW�FRQYHQWLRQDO�OHYHOV�

7KH�VHFRQG�SDQHO�RI�7DEOH�����VKRZV� LGHQWLFDO�VWDWLVWLFV� IRU� WKH�VHFRQG� WUHDWPHQW�FRKRUW��+HUH� WKH�
DYHUDJH� VFRUH� RI� WKH� WUHDWPHQW� �FRQWURO�� JURXS� LV� ������ �������� SRLQWV�� DQG� WKHUH� LV� WKXV� DJDLQ� QR�
VLJQLILFDQW�RYHU� RU�XQGHU�SHUIRUPDQFH�RI�WKH�WUHDWPHQW�JURXS�

7DEOH����� 3ULPDU\�UHVXOWV

5DZ�PHDQV (IIHFW�VL]H
,QWHUYHQWLRQ�JURXS &RQWURO�JURXS

2XWFRPH Q��PLVVLQJ�
0HDQ������

&,�
Q

�PLVVLQJ�
0HDQ

�����&,�

Q�LQ�PRGHO�
�LQWHUYHQWLR
Q��FRQWURO�

+HGJHV�J
�����&,�

S�YDOXH

.6��
$YHUDJH

&RKRUW�� ϯ͕ϭϱϳ ϰϳ͘Ϯϯ ϯ͕Ϯϴϰ ϰϲ͘ϭϭ ϲ͕ϰϯϳ Ϭ͘ϬϮ Ϭ͘ϲϱ

;ϭϯͿ
;�ϰϲ͘ϯϰʹ
ϰϴ͘ϭϮͿ ;ϬͿ

;�ϰϱ͘Ϯϱʹ
ϰϲ͘ϵϴͿ

;ϯ͕ϭϱϰʹ
ϯ͕ϮϴϯͿ

;�ͲϬ͘Ϭϲʹ
Ϭ͘ϬϵͿ

&RKRUW�� ϯ͕ϭϳϳ ϰϱ͘ϰϵ ϯ͕ϭϮϵ ϰϱ͘ϰϵ ϲ͕ϯϬϰ Ϭ͘Ϭϯ Ϭ͘ϱ



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

;ϵͿ
;�ϰϰ͘ϲϭʹ
ϰϲ͘ϯϲͿ ;ϱͿ

;�ϰϰ͘ϲϬʹ
ϰϲ͘ϯϵͿ

;ϯ͕ϭϳϳʹ
ϯ͕ϭϮϳͿ

;�ͲϬ͘Ϭϲʹ
Ϭ͘ϭϮͿ

:H�QRZ�WXUQ�RXU�DWWHQWLRQ�WR�WKH�VHFRQGDU\�RXWFRPHV��QDPHO\�.6��VFRUHV�LQ�PDWKV��UHDGLQJ��63$*�
DQG�VFLHQFH��$JDLQ��ZH�SUHVHQW�UHVXOWV�VHSDUDWHO\�IRU�FRKRUWV���DQG����ZLWK�WKH�K\SRWKHVLV�WKDW�HIIHFW�
VL]HV� VKRXOG� EH� ODUJHU� IRU� WKH� ILUVW� FRKRUW�� 1RWH� WKDW� EHFDXVH� WKH�PRGHO� HIIHFW� VL]H� LV� DGGLWLRQDOO\�
FRQGLWLRQDO�RQ�.6� WHVW�VFRUHV�DQG�SDLU�IL[HG�HIIHFWV� LW�LV�SRVVLEOH�IRU�WKH�VLJQ�RI�WKH�HIIHFW�WR�EH�GLIIHUHQW�
WR�WKH�UDZ�GLIIHUHQFHV��

7KH�UDZ�PHDQ�RI�.6��PDWKV�SHUFHQWLOHV�RI�WKH�ILUVW�FRKRUW�LV�������������LQ�FRQWURO�JURXS���$JDLQ��WKLV�
GLIIHUHQFH�LV�SRVLWLYH��ZKLFK�PHDQV�WKDW�WKH�VWXGHQWV�RI�WKH�WUHDWPHQW�JURXS�GR RXWSHUIRUP�VWXGHQWV�RI�
WKH�FRQWURO�JURXS��+RZHYHU��WKLV�GLIIHUHQFH�LV�DJDLQ�YHU\�VPDOO�LQ�PDJQLWXGH�DQG�WKH�+HGJHV�J�HIIHFW�
VL]H�FDOFXODWLRQ�FRQILUPV�WKDW�WKLV�VPDOO�GLIIHUHQFH�LV�DOVR�QRW�VLJQLILFDQW�DW�FRQYHQWLRQDO�OHYHOV�

,Q�WKH�VHFRQG�FRKRUW� ZKLFK�ZDV�OHVV�DIIHFWHG�E\�WKH�WUHDWPHQW� WKH�GLIIHUHQFHV�LQ�.6��PDWKV�RXWFRPHV�
EHWZHHQ� WUHDWPHQW� DQG� FRQWURO� JURXSV� DUH� HYHQ� VPDOOHU�� 7KH� WUHDWPHQW� JURXS� DYHUDJHV� DW� ������
SHUFHQWLOH�SRLQWV�ZKHUHDV�WKH�FRQWURO�JURXS�VWXGHQWV�REWDLQHG�DQ�DYHUDJH�RI�������SHUFHQWLOH�SRLQWV��
$JDLQ�� WKHUH� LV�D�SRVLWLYH�GLIIHUHQFH� EXW� WKLV�GLIIHUHQFH� LV�HYHQ�VPDOOHU�DQG�DJDLQ�QRW�VLJQLILFDQW�DW�
FRQYHQWLRQDO�OHYHOV��

1H[W��ZH�WXUQ�WR�.6��UHDGLQJ�RXWFRPHV��)URP�RXU�EDODQFLQJ�WDEOHV�DERYH�ZH�NQRZ�WKDW�WKH�VWXGHQWV�
DQG�VFKRROV�SDUWLFLSDWLQJ�LQ�WKH�/HVVRQ�6WXG\�WULDO�ZHUH�SDUWLFXODUO\�XQGHUSHUIRUPLQJ�LQ�.6��UHDGLQJ�
VFRUHV�EHIRUH�WKH�LQWHUYHQWLRQ�LQ�������8QIRUWXQDWHO\��WKHUH�LV�QR�HYLGHQFH�WKDW�/HVVRQ�6WXG\�KDV�WXUQHG�
WKLV�DURXQG��7KH� WUHDWPHQW�JURXS�RI� WKH� ILUVW�FRKRUW� LV�VWLOO�XQGHUSHUIRUPLQJ�DW�������SRLQWV��ZLWK�DQ�
DEVROXWHO\�QHJOLJLEOH�GLIIHUHQFH�FRPSDUHG�WR�WKH�FRQWURO�JURXS��DW�������SRLQWV��

7KH�UHVXOWV�IRU�WKH�UHPDLQLQJ�VHFRQGDU\�RXWFRPHV��WKH�.6��63$*�VFRUH�DV�ZHOO�DV�WKH�.6��VFLHQFH�
VFRUH� VKRZ�D�VLPLODU�SDWWHUQ��7KHUH�DUH�VPDOO�GLIIHUHQFHV�EHWZHHQ�WKH�RXWFRPHV�RI�WKH�WUHDWPHQW�DQG�
FRQWURO�JURXSV�LQ�ERWK�FRKRUWV�IRU�*36�DQG�LQ�FRKRUW���IRU�.6��VFLHQFH��1RWH�WKDW�GXH�WR�D�SROLF\�FKDQJH�
WKHUH�H[LVW�QR�VFLHQFH�VFRUHV�IRU�.6��IRU� WKH�VHFRQG�FRKRUW�� ,Q� WKH�ULJKW�SDUW�RI�7DEOH�����ZH�DJDLQ�
SUHVHQW�+HGJHV�J�HIIHFW�VL]HV�DQG�����FRQILGHQFH�LQWHUYDOV��7KHUH�LV�QR�HYLGHQFH�IRU�DQ\�VLJQLILFDQW�
SHUIRUPDQFH�GLIIHUHQFHV�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�JURXSV��ZKLFK�LV�DOVR�LQGLFDWHG�E\�S�YDOXHV�LQ�
WKH�ODVW�FROXPQV�ZHOO�DERYH������
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(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

7DEOH� ����6HFRQGDU\�RXWFRPHV�

5DZ�PHDQV (IIHFW�VL]H
,QWHUYHQWLRQ�JURXS &RQWURO�JURXS

2XWFRPH Q��PLVVLQJ�
0HDQ������

&,�
Q

�PLVVLQJ�
0HDQ

�����&,�

Q�LQ�PRGHO�
�LQWHUYHQWLR
Q��FRQWURO�

+HGJHV�J�
�����&,�

S�YDOXH

.6��0DWKV
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&RKRUW�� ����� ����� ����� ����� ����� ���� ����
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6FLHQFH
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6HFWLRQ����

,Q� 6HFWLRQ� ���� ZH� SUHVHQWHG� UDZ�PHDQV� RI� WKH� SULPDU\� DQG� VHFRQGDU\� RXWFRPHV� IRU� ERWK� FRKRUWV�
VHSDUDWHO\��2YHUDOO��ZH�GLG�QRW�VHH�DQ\�HYLGHQFH�IRU�LPSURYHPHQWV�LQ�WKH�WUHDWPHQW�JURXS�UHODWLYH�WR�
WKH�FRQWURO�JURXS��1RWDEO\�QR�GLIIHUHQFH�LQ�WKH�RXWFRPHV�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�FRQYHQWLRQDO�OHYHOV��
+RZHYHU��WKLV�FRXOG�SDUWO\�EH�H[SODLQHG�E\�D�ODFN�RI�SUHFLVLRQ�EHFDXVH�ZH�KDYH�QRW�FRQWUROOHG�IRU�DOO�
REVHUYDEOH�VWXGHQW�FKDUDFWHULVWLFV�RU�XQREVHUYDEOH�VFKRRO�HIIHFWV��RQO\�SUH�WUHDWPHQW�.6��WHVW�VFRUHV�
DQG�SDLU�IL[HG�HIIHFWV��,Q�WKLV�VHFWLRQ�ZH�DGGLWLRQDOO\�FRQWURO�IRU�VWXGHQW�JHQGHU��)60�VWDWXV ZKHQ�WKH�
VWXGHQW�WRRN�.6��H[DPLQDWLRQV� DQG�LQGLYLGXDO�VFKRRO�HIIHFWV��DOO�RI ZKLFK�VKRXOG�LPSURYH�SUHFLVLRQ��
0RUHRYHU� ZH�QRZ�HVWLPDWH�WKH�HIIHFWV�XVLQJ�YDULDWLRQ�ZLWKLQ�WKH�WUHDWHG�VFKRROV�DIWHU�WLPH�E\�LQFOXGLQJ�
SUH�LQWHUYHQWLRQ� RXWFRPHV� IRU� WKHLU� <HDU� �� VWXGHQWV� DQG� HVWLPDWLQJ� D� GLIIHUHQFH�LQ�GLIIHUHQFHV�
UDQGRPLVHG�FRQWUROOHG WULDO� GHVLJQ� �','5&7��7KH�HVWLPDWHV�RI� WKH� ,77�DQDO\VLV� IRU� WKH� SULPDU\�DQG�
VHFRQGDU\�RXWFRPHV�DUH�SUHVHQWHG�LQ�7DEOH���� DQG�7DEOH�����



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

7KH�VHFRQG�FROXPQ�RI�7DEOH���� UHSRUWV� WKH�%HWD�FRHIILFLHQW�HVWLPDWH�IURP�UHJUHVVLQJ�DYHUDJH�.6��
RXWFRPHV�RQ�DQ�LQGLFDWRU�YDULDEOH�LI�D�VFKRRO�FRKRUW�ZDV�DVVLJQHG�WR�WUHDWPHQW�RU�QRW��&RKRUW���LQ�D�
VFKRRO�DVVLJQHG�WR�WUHDWPHQW�ZLOO�KDYH�WKUHH�XQWUHDWHG�FRKRUWV�EHIRUH�LW�DOVR�DFWLQJ�DV�FRQWURO�JURXSV��
&RKRUW��� LQ�D�VFKRRO�DVVLJQHG� WR� WUHDWPHQW�ZLOO�KDYH� WZR�XQWUHDWHG�FRKRUWV�EHIRUH� LW� DOVR�DFWLQJ�DV�
FRQWURO�JURXSV� $JDLQ��ZH�SUHVHQW�UHVXOWV�VHSDUDWHO\�IRU�FRKRUWV���DQG����,Q�WHUPV�RI�WKH�HVWLPDWHV��IRU�
FRKRUW�������ZH�REWDLQ����������������ZKLFK�DUH�VPDOO��QRW�VLJQLILFDQW� DQG�HYHQ�QHJDWLYH HVWLPDWHV��7KH�
FRUUHVSRQGLQJ�S�YDOXHV�RI�WKH�+HGJHV�J�HIIHFW�VL]H�FDOFXODWLRQV�������DQG�������FRQILUP�WKDW�ZH�FDQQRW�
UHMHFW�WKH�K\SRWKHVLV�WKDW�WKH�HIIHFW�VL]H�LV�]HUR�DW�DQ\�FRQYHQWLRQDO�OHYHO�RI�VWDWLVWLFDO�VLJQLILFDQFH� 7KLV�
PHDQV�WKDW�WKH�,77�DQDO\VLV�RI�DYHUDJH�.6��RXWFRPHV�FRQILUPV�WKH�SUHYLRXV�UHVXOW�RI�VHFWLRQ����²WKDW�
WKHUH�LV�QR�HYLGHQFH�IRU�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFWV�

7DEOH����� 3URWRFRO�DQDO\VLV��,77�HVWLPDWHV��SULPDU\�RXWFRPHV

2XWFRPH
%HWD
�6(�

+HGJHV�J�
�����&,�

S�YDOXH

.6��$YHUDJH

&RKRUW � ͲϬ͘ϯϯ ͲϬ͘Ϭϭ Ϭ͘ϳϲ
;ϭ͘ϭͿ ;�ͲϬ͘ϭϬʹϬ͘ϬϳͿ

&RKRUW�� ͲϬ͘ϭϰ ͲϬ͘Ϭϭ Ϭ͘ϵϭ
;ϭ͘ϮϯͿ ;�ͲϬ͘ϭϬʹϬ͘ϬϵͿ

7KH�EHWD�FRHIILFLHQWV�UHSUHVHQW�WKH�FKDQJH�LQ�WKH�QDWLRQDO�SHUFHQWLOH�UDQNLQJ�RI�WKDW�VWXGHQW�GXH�WR�/HVVRQ�6WXG\��7KH�6(�ILJXUH�
LV�WKH�UREXVW�VWDQGDUG�HUURU�FOXVWHUHG�DW�WKH�VFKRRO�OHYHO�

7DEOH���� UHSRUWV WKH�FRUUHVSRQGLQJ�VHW�RI�UHVXOWV� IRU� WKH�VHFRQGDU\�RXWFRPHV��DJDLQ�VHSDUDWHO\� IRU�
FRKRUWV���DQG����)RU�.6��PDWKV�RXWFRPHV�ZH�HVWLPDWH� SRVLWLYH�EHWD�FRHIILFLHQWV�RI� �����DQG������
SHUFHQWLOH�SRLQWV��$JDLQ��WKHVH�HIIHFWV�DUH�VPDOO�DQG�QRW�VLJQLILFDQW��DV�GRFXPHQWHG�E\�WKH�ORZ�YDOXHV�
RI�WKH�+HGJHV�J�HIIHFW�VL]H�FDOFXODWLRQV�DV�ZHOO�DV�S�YDOXHV�FORVH�WR�����

1H[W��ZH�UHSRUWV�,77�HVWLPDWHV�IRU�.6��UHDGLQJ�SHUFHQWLOHV��VHSDUDWHO\�IRU�FRKRUWV���DQG����)RU�WKH�ILUVW�
FRKRUW�ZH�HVWLPDWH�D�QHJDWLYH�FRHIILFLHQW�RI������SHUFHQWLOH�SRLQWV��)RU�WKH�VHFRQG�FRKRUW�ZH�REWDLQ�D�
VRPHZKDW� VPDOOHU� QHJDWLYH�EHWD�HVWLPDWH� RI������SHUFHQWLOH� SRLQWV��1RWDEO\�� WKHVH� �VPDOO�� QHJDWLYH�
FRHIILFLHQWV�H[SODLQ�WKH�RYHUDOO��HYHQ�VPDOOHU��QHJDWLYH�HIIHFWV�RI�RXU�SULPDU\�RXWFRPH��QDPHO\�DYHUDJH�
.6��UHVXOWV�DV�GHVFULEHG�DERYH�DQG�VKRZQ�LQ�7DEOH������,Q�DQ\�FDVH��WKH�QHJDWLYH�HVWLPDWHV�RI�WKH�,77�
DQDO\VLV� IRU� .6�� UHDGLQJ WHVW� VFRUHV� RI� 7DEOH� ��� DUH� DOVR� QRW� VLJQLILFDQWO\� GLIIHUHQW� WR� ]HUR� DW�
FRQYHQWLRQDO�OHYHOV�RI�VWDWLVWLFDO�VLJQLILFDQFH��$JDLQ��WKLV�FDQ�EH�VHHQ�E\�ORZ�YDOXHV�RI�WKH�+HGJHV�J�
HIIHFW�VL]HV�DV�ZHOO�DV�KLJK�S�YDOXHV�

1H[W��7DEOH���� UHSRUWV WKH�,77�HVWLPDWHV�IRU�RXU�VHFRQGDU\�RXWFRPHV�RI�.6��63$*�DV�ZHOO�DV�.6��
VFLHQFH�VFRUHV��$V�EHIRUH��ZH�RQO\�KDYH�VFLHQFH�RXWFRPHV�IRU�WKH�ILUVW�FRKRUW��$JDLQ��WKH�,77�DQDO\VLV�
GRHV�QRW�UHVXOW�LQ�DQ\�VLJQLILFDQW�SDWWHUQV�DQG�IXOO\�FRQILUPV�WKH�FRPSDULVRQ�RI�WKH�UDZ�PHDQV�LQ�6HFWLRQ�
����DERYH�

,Q� VXPPDU\� DOO� WKH� UHVXOWV� IURP� WKH� VHFRQGDU\� RXWFRPHV�XVLQJ� WKH�','5&7�DQDO\VLV� FRQILUPV� WKH�
SUHYLRXV�UHVXOWV RI�VHFWLRQ����� WKDW�WKHUH�LV�QR�HYLGHQFH�IRU�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFWV�RI�WKH�/HVVRQ�
6WXG\�LQWHUYHQWLRQ�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

7DEOH����� 3URWRFRO�DQDO\VLV� VHFRQGDU\�RXWFRPHV� ,77�HVWLPDWHV��VHFRQGDU\�RXWFRPHV

,QWHQWLRQ�WR�7UHDW��,77�

2XWFRPH
%HWD
�6(�

+HGJHV�J
�����&,�

S�YDOXH

.6��0DWKV
&RKRUW � Ϭ͘ϯϱ Ϭ͘Ϭϭ Ϭ͘ϳϴ

;ϭ͘ϮϴͿ ;�ͲϬ͘ϬϴʹϬ͘ϭϬͿ ͘

&RKRUW�� Ϭ͘ϰϳ Ϭ͘ϬϮ Ϭ͘ϳϲ
;ϭ͘ϱϯͿ ;�ͲϬ͘ϬϵʹϬ͘ϭϮͿ ͘

.6��5HDG
&RKRUW � Ͳϭ͘ϭϲ ͲϬ͘Ϭϰ Ϭ͘Ϯϵ

;ϭ͘ϬϵͿ ;�ͲϬ͘ϭϮʹϬ͘ϬϰͿ ͘

&RKRUW�� ͲϬ͘ϲϵ ͲϬ͘Ϭϯ Ϭ͘ϱϯ
;ϭ͘ϭϭͿ ;�ͲϬ͘ϭϬʹϬ͘ϬϱͿ ͘

.6��63$*
&RKRUW � ͲϬ͘ϱ ͲϬ͘ϬϮ Ϭ͘ϲϵ

;ϭ͘ϮϰͿ ;�ͲϬ͘ϭϭʹϬ͘ϬϳͿ ͘

&RKRUW�� Ͳϭ͘ϭϳ ͲϬ͘Ϭϰ Ϭ͘ϯϴ
;ϭ͘ϯϮͿ ;�ͲϬ͘ϭϰʹϬ͘ϬϱͿ ͘

.6��6FLHQFH
&RKRUW � ͲϬ͘ϬϮ ͲϬ͘Ϭϯ Ϭ͘ϱ

;Ϭ͘ϬϯͿ ;�ͲϬ͘ϭϯʹϬ͘ϬϲͿ ͘
7KH�EHWD�FRHIILFLHQWV�UHSUHVHQW�WKH�FKDQJH�LQ�WKH�QDWLRQDO�SHUFHQWLOH�UDQNLQJ�RI�WKDW�VWXGHQW�GXH�WR�/HVVRQ�6WXG\��7KH�6(�ILJXUH�
LV�WKH�UREXVW�VWDQGDUG�HUURU�FOXVWHUHG�DW�WKH�VFKRRO�OHYHO�

6HFWLRQ����

7DEOHV���� DQG���� UHSRUW�$7(�HIIHFWV�IRU�VSHFLILFDWLRQV�ZKHUH�ZH�XVH�DGGLWLRQDO�LQIRUPDWLRQ�RQ�ZKLFK�
VFKRROV� DQG� VWXGHQWV� DFWXDOO\� UHFHLYHG� WUHDWPHQW��:H� NQRZ� WKDW� RXW� RI� WKH� ��� VFKRROV� WKDW� ZHUH�
UDQGRPO\� DOORFDWHG� WR� WKH� WUHDWPHQW� JURXS�� RQO\� ��� VFKRROV� DFWXDOO\� LPSOHPHQWHG� WKH� IXOO� WZR�\HDU�
/HVVRQ�6WXG\�F\FOH��VHH�)LJXUH�����,Q�DGGLWLRQ��WKHVH����VFKRROV�SURYLGHG�XV�ZLWK�XQLTXH�VWXGHQW�OHYHO�
831V�WKDW�DOORZ�OLQNLQJ�.H\�6WDJH�WHVWV�IRU�WUHDWHG�VWXGHQWV�GLUHFWO\��UDWKHU�WKDQ�UHO\LQJ�RQ�DOO�VWXGHQWV�
LQ� WKH�UHVSHFWLYH�\HDU�JURXSV�ZLWKLQ� WKH� WUHDWPHQW�VFKRROV� ,Q� WKH�SUHYLRXV�VHFWLRQV�����DQG�����ZH�
FRPSDUHG�WKH�UDZ�PHDQV�DQG�FRQGXFWHG�DQ�,77�DQDO\VLV�RI�FRKRUWV�WKDW�JRW�WKH�WUHDWPHQW�DVVLJQHG��
+RZHYHU��ZH�GLG�QRW�VR�IDU�H[SORLW�LQIRUPDWLRQ�UHJDUGLQJ�ZKLFK�RI�WKH�DVVLJQHG�VFKRROV�DFWXDOO\�IROORZHG�
WKURXJK�ZLWK�WKH�/HVVRQ�6WXG\� LQWHUYHQWLRQ��DQG ZKLFK� LQGLYLGXDO�VWXGHQWV�ZHUH�DFWXDOO\� WDXJKW�E\�D�
/HVVRQ� 6WXG\� WHDFKHU�� ,I� RQO\� D� VPDOO� IUDFWLRQ� DFWXDOO\� IROORZHG� WKURXJK�� WKLV� ZRXOG� EH� D� SRWHQWLDO�
H[SODQDWLRQ�IRU�WKH�QXOO�UHVXOWV�WKDW�ZH�IRXQG�VR�IDU��

0RYLQJ�IURP�OHIW�WR�ULJKW��ZH�ILUVW�SUHVHQW�%HWD�HVWLPDWHV�FRUUHVSRQGLQJ�WR�VSHFLILFDWLRQ�� �SDJH������
ZKHUH�ZH�LQVWUXPHQW�WKH�VFKRRO�FRKRUW�OHYHO�WUHDWPHQW�ZLWK�WKH�VFKRRO�FRKRUW�OHYHO�UDQGRP�DVVLJQPHQW��
)RU� DOO� RXWFRPHV�� ERWK� SULPDU\� DV� ZHOO� DV� VHFRQGDU\�� WKLV� DQDO\VLV UHVXOWV� LQ� ODUJHU� FRHIILFLHQWV�
FRPSDUHG�WR�WKH�,77�HVWLPDWHV�GLVFXVVHG�DERYH��)RU�H[DPSOH��WKH�SUHYLRXVO\�HVWLPDWHG�EHWD�FRHIILFLHQW�
RQ�.6��UHDGLQJ�SHUFHQWLOH�LV�QRZ�HVWLPDWHG�DW��������FRPSDUHG�WR�������LQ�WKH�,77���7KLV�FKDQJH�LQ�VL]H�
RI�WKH�FRHIILFLHQWV�LV�H[SHFWHG�EHFDXVH�WKH�,77�FDQ�EH�UHJDUGHG�DV�GRZQZDUG�ELDVHG�PHDVXUH�RI�WKH�
RYHUDOO�HIIHFW��GHSHQGLQJ�RQ�WKH�QXPEHUV�RI�QRQ�FRPSOLHUV��ZKLFK�DUH�WKH�VFKRROV�WKDW�ZHUH�DVVLJQHG�
WR�WKH�WUHDWPHQW�JURXS�EXW�GLG�QRW�DFWXDOO\�LPSOHPHQW�/HVVRQ�6WXG\��,Q�WKH�,77�ZH�FRPSDUH�DOO�VFKRROV�
UHJDUGOHVV�RI�ZKHWKHU�WKH\�DFWXDOO\�LPSOHPHQWHG�/HVVRQ�6WXG\��ZKHUHDV�WKH�$7(�DQDO\VLV�HVWLPDWHV�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

HIIHFWV�IRU�WKH�JURXSV�RI�VFKRROV�WKDW�LPSOHPHQWHG�/HVVRQ�6WXG\�RQO\�� +RZHYHU��WKH�+HGJHV�J�HIIHFW�
VL]H� FDOFXODWLRQV� DV� ZHOO� DV� WKH� S�YDOXHV� VWLOO� GR� QRW� SRLQW� WR� GLIIHUHQFHV� EHWZHHQ� VFKRROV� WKDW�
LPSOHPHQWHG� /HVVRQ� 6WXG\� FRPSDUHG� WR� WKH� FRQWURO� JURXS� WKDW� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� DW�
FRQYHQWLRQDO�OHYHOV�

0RYLQJ� RQ� WR� WKH� ILQDO� WKUHH� FROXPQV�� ZH� SUHVHQW� UHVXOWV� IURP� WKH� VWXGHQW�OHYHO� $7(� DQDO\VLV�
�FRUUHVSRQGLQJ�WR�VSHFLILFDWLRQV���DQG�����+HUH��ZH�DUH�FRPSDULQJ�WKH�RXWFRPHV�RI�VWXGHQWV�IRU�ZKLFK�
WKH�WUHDWPHQW�VFKRROV�VHQW�XV�WKHLU�LQGLYLGXDO�831�LGHQWLILHU�LQ�RUGHU�WR�LQGLFDWH�WKDW�WKLV�VWXGHQW�ZDV�
WDXJKW� E\� WHDFKHUV� ZKR� KDG� UHFHLYHG WKH� /HVVRQ� 6WXG\� LQWHUYHQWLRQ�� ,W� LV� ZRUWK� GLVFXVVLQJ� WKH�
GLIIHUHQFHV�WKDW�PLJKW�HPHUJH�IURP�WKLV�DSSURDFK��7KH�VDPSOLQJ�RI�VFKRROV�HQVXUHG�WKDW�PRVW�RI�RXU�
VFKRROV�KDYH�RQO\�RQH�FODVV�SHU�\HDU�JURXS��VR�WKDW�HIIHFWLYHO\�DOO�VWXGHQWV�RI�D�SDUWLFXODU�\HDU�JURXS�
DQG�FRKRUW�VKRXOG�KDYH�EHHQ�WUHDWHG�LI�WKH�VFKRRO�LPSOHPHQWHG�/HVVRQ�6WXG\��7KLV�LV�ZK\��VR�IDU��WKH�
DQDO\VLV�KDV�EHHQ�UHVWULFWHG�WR�FRPSDULQJ�\HDU�JURXSV�DFURVV�WUHDWPHQW�DQG�FRQWURO�VFKRROV��+RZHYHU��
LW�LV�OLNHO\ WKDW�VFKRROV�GLG�QRW�LPSOHPHQW�/HVVRQ�6WXG\�IRU�DOO�VWXGHQWV�RI�D�SDUWLFXODU�\HDU�JURXS LI�WKH\�
KDG�WZR�FODVVHV�SHU�\HDU�JURXS��7KLV�ZRXOG��LQ�SULQFLSOH� EH�XQREVHUYHG�WR�XV��,Q�DGGLWLRQ��WKH�GHFLVLRQ�
DV�WR�ZKLFK�VWXGHQWV�ZLWKLQ�D�\HDU�JURXS� UHFHLYH WUHDWPHQW�PLJKW�EH�QRQ�UDQGRP��7KH�VWXGHQW�OHYHO�
$7(�DQDO\VLV�WKDW�XVHV�WKH�VFKRRO�OHYHO�UDQGRP�DVVLJQPHQW�WR�SUHGLFW�WUHDWPHQW�DW�WKH�VWXGHQW�OHYHO�
FLUFXPYHQWV�WKLV�SUREOHP�DQG�HVWLPDWHV�WUHDWPHQW�HIIHFWV�IRU�WUHDWHG�VWXGHQWV�RQO\��

7XUQLQJ�WR�WKH�WKUHH�ODVW�FROXPQV�RI�7DEOH���� ZH�FDQ�VHH�WKDW�WKLV�DQDO\VLV�DSSURDFK�IXUWKHU�LQFUHDVHV�
WKH�HVWLPDWHG�HIIHFW�VL]HV��7KH�HVWLPDWHV�EHWD�FRHIILFLHQWV�IRU�DYHUDJH�.6��UHVXOWV�IRU�FRKRUWV���DQG���
DUH�QRZ�������DQG��������&DQ�WKLV�EH�LQWHUSUHWHG�DV�HYLGHQFH�WKDW�/HVVRQ�6WXG\�DFWXDOO\�KDUPHG�WKH�
DIIHFWHG�VWXGHQWV"�&OHDUO\�QRW��7KHVH�FRHIILFLHQWV�FDQQRW�EH�GLVWLQJXLVKHG�IURP�]HUR�DW�DQ\�FRQYHQWLRQDO�
OHYHO� RI� VWDWLVWLFDO� VLJQLILFDQFH�� 7KH� VWXGHQW� OHYHO�$7(� DQDO\VLV� WKXV� FRQILUPV� WKH� PDLQ� ILQGLQJV� LQ�
6HFWLRQV�����DQG�����ZKHUH�ZH�FRPSDUHG�WKH�UDZ�PHDQV�RU�FRQGXFWHG WKH�,77�DQDO\VLV�

7DEOH����� 3URWRFRO�$QDO\VLV��$7(�HVWLPDWHV��SULPDU\�RXWFRPHV

(IIHFW�6L]H

6FKRRO�$7( 6WXGHQW�$7(

2XWFRPH
%HWD
�6(�

+HGJHV�J
�����&,�

S�YDOXH
%HWD
�6(�

+HGJHV�J
�����&,�

S�YDOXH
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&RKRUW�� ͲϬ͘ϮϮ ͲϬ͘Ϭϭ Ϭ͘ϵϭ ͲϬ͘Ϯϰ ͲϬ͘Ϭϭ Ϭ͘ϵϭ

;ϭ͘ϴϰͿ
;�ͲϬ͘ϭϱʹ
Ϭ͘ϭϯͿ ͘ ;Ϯ͘ϬϴͿ

;�ͲϬ͘ϭϳʹ
Ϭ͘ϭϱͿ ͘

7KH�EHWD�FRHIILFLHQWV�UHSUHVHQW�WKH�FKDQJH�LQ�WKH�QDWLRQDO�SHUFHQWLOH�UDQNLQJ�RI�WKDW�VWXGHQW�GXH�WR�/HVVRQ�6WXG\��7KH�6(�ILJXUH�
LV�WKH�UREXVW�VWDQGDUG�HUURU�FOXVWHUHG�DW�WKH�VFKRRO�OHYHO�

� 7KLV�LQWHUSUHWDWLRQ�RI�WKH�GRZQZDUG�ELDV�UHTXLUHV�WKH�DVVXPSWLRQ�WKDW�WKH�HIIHFW�VL]H�ZRXOG�KDYH�EHHQ�WKH�VDPH�
LQ�WKH�WUHDWPHQW�VFKRROV�WKDW�GLG�QRW�LPSOHPHQW�/HVVRQ�6WXG\�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

)LQDOO\��WXUQLQJ�RXU�DWWHQWLRQ�WR�WKH�VHFRQGDU\�RXWFRPHV �7DEOH�������WKH�UHVXOWV�RI�WKH�VWXGHQW�OHYHO�$7(�
DQDO\VLV� ORRN� VLPLODU�� DJDLQ�� 1RWDEO\�� WKH� SUHYLRXVO\� ODUJHVW� QHJDWLYH� FRHIILFLHQW� RQ� .6�� UHDGLQJV�
SHUFHQWLOH�VFRUHV�LV�QRZ�LQFUHDVHG�IXUWKHU�WR�������LQ�WKH�ILUVW�FRKRUW�DQG�������LQ�WKH�VHFRQG�FRKRUW��
&DQ�ZH�FRQFOXGH�IURP�WKLV�WKDW�/HVVRQ�6WXG\�DFWXDOO\�GHFUHDVHG�UHDGLQJ�SHUIRUPDQFH"�(YHQ�IRU�FRKRUW�
���ZKHUH�ZH�HVWLPDWHG�WKH�ODUJHU�HIIHFW��ZH�FDQQRW�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�/HVVRQ�6WXG\�KDG�QR�
HIIHFW��7KH�S�YDOXH� LQGLFDWHV�WKDW� WKHUH� LV� URXJKO\�D�����FKDQFH�RI� ILQGLQJ�WKLV�QHJDWLYHO\�HVWLPDWHG�
HIIHFW� VL]H� ZKHQ� WKH� WUXH� HIIHFW� VL]H� HTXDOV� ]HUR� 7KLV� PHDQV� WKDW� QRQH� RI� RXU� DQDO\VLV� GHWHFWV�
VWDWLVWLFDOO\�PHDQLQJIXO�HIIHFWV�RI� WKH�/HVVRQ�6WXG\� LQWHUYHQWLRQ�RQ�DQ\�RI� WKH�SULPDU\�RU�VHFRQGDU\�
RXWFRPHV�� VR IDU��+RZHYHU�� ILQGLQJ� DQ� RYHUDOO� QXOO� HIIHFW� FRXOG� SRWHQWLDOO\�KLGH� LPSRUWDQW�HIIHFWV�RQ�
VXEJURXSV�

7DEOH����� 3URWRFRO�DQDO\VLV� VHFRQGDU\�RXWFRPHV DQG $7(�HVWLPDWHV��VHFRQGDU\�RXWFRPHV
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7KH�EHWD�FRHIILFLHQWV�UHSUHVHQW�WKH�FKDQJH�LQ�WKH�QDWLRQDO�SHUFHQWLOH�UDQNLQJ�RI�WKDW�VWXGHQW�GXH�WR�/HVVRQ�6WXG\��7KH�6(�ILJXUH�
LV�WKH�UREXVW�VWDQGDUG�HUURU�FOXVWHUHG�DW�WKH�VFKRRO�OHYHO�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

6HFWLRQ����� 6XEJURXS�$QDO\VLV

,Q�WKLV VHFWLRQ��ZH�SUHVHQW�VXEJURXS�DQDO\VLV�LQ�RUGHU�WR�XQGHUVWDQG�LI�WKH�/HVVRQ�6WXG\�LQWHUYHQWLRQ�
KDG�VLJQLILFDQW� LPSDFW�RQ�WKH�OHDUQLQJ�RI�SDUWLFXODU�JURXSV�RI�VWXGHQWV��7KH�IRXU�VXEJURXSV�DQDO\VHG�
DUH�VWXGHQWV�ZKR�DUH�)60�HOLJLEOH��VSHDN�(QJOLVK�DV�DGGLWLRQDO� ODQJXDJH��($/���EHORQJ�WR�DQ�HWKQLF�
PLQRULW\��RU�DUH�ORZ�DFKLHYHUV�LQ�WHUPV�RI�WKHLU�.6��RXWFRPHV�

7KH� WZR� WDEOHV� EHORZ� SUHVHQW� WKH� VDPSOH� VL]HV� RI� WKHVH� VXEJURXSV� DV� ZHOO� DV� HVWLPDWHV� RI� WKH�
FRUUHVSRQGLQJ�,77�DQG�WKH�VWXGHQW�OHYHO�$7(�HVWLPDWLRQV��,Q�WHUPV�RI�WKH�UHVXOWV�SUHVHQWHG�VR�IDU��WKH�
VXEJURXS�DQDO\VLV�VKRXOG�WKXV�EH�FRPSDUHG�WR�WKH�UHVXOWV�RQ�WKH�IXOO�VDPSOH�SUHVHQWHG�LQ�URZV���WR���
RI�7DEOHV�����DQG�����IRU�WKH�,77��DV�ZHOO�DV�WKH�ODVW�WKUHH�ULJKW�KDQG�VLGH�FROXPQV�RI�7DEOHV�����DQG�
��� IRU�WKH�VWXGHQW�OHYHO�$7(�

7XUQLQJ�WR�WKH�VXEJURXSV��7DEOH�����VKRZV�WKH�VDPSOH�VL]HV�DQG�WKDW�WKHUH�ZHUH�����VWXGHQWV�RI�WKH�
ILUVW DQG�����VWXGHQWV�RI� WKH�VHFRQG�FRKRUW� WKDW�ZHUH�HOLJLEOH�IRU� IUHH�VFKRRO�PHDOV��5HJDUGLQJ�($/�
VWDWXV��WKLV�DSSOLHG�WR�����VWXGHQWV RI�FRKRUW���DQG�����VWXGHQWV�RI�FRKRUW��� DQG�����VWXGHQWV�RI�FRKRUW�
��DQG�����VWXGHQWV�RI�FRKRUW���EHORQJ�WR�DQ�HWKQLF�PLQRULW\��ZKHUH�QXPEHUV�LQ�EUDFNHWV�UHIHU�WR�WKH�
VHFRQG�FRKRUW��)LQDOO\������VWXGHQWV�RI� WKH� ILUVW�FRKRUW�DQG�����VWXGHQWV�RI� WKH�VHFRQG�FRKRUW�ZHUH�
LGHQWLILHG�DV�KDYLQJ�ORZ�.6��UHVXOW� GHILQHG�DV�EHLQJ�DW�RU�EHORZ�1DWLRQDO�&XUULFXOXP�OHYHO���LQ�HLWKHU�
UHDGLQJ�RU�PDWKV��

%HIRUH�ORRNLQJ�DW�WKH�UHVXOWV�LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�SRZHU�DQDO\VLV�RI�WKLV�WULDO�ZDV�FRQGXFWHG�
RQ�WKH�IXOO�VDPSOH�DQG�QRW�RQ�WKH�UHVSHFWLYH�VXEJURXSV��$V�D�UHVXOW��LQ�WKH�VXEJURXS�DQDO\VLV�LW�ZLOO�EH�
PRUH�GLIILFXOW�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV�RI�QR�HIIHFWV�IRU�DQ\�JLYHQ�HIIHFW�VL]H��FRPSDUHG�WR�WKH�IXOO�
VDPSOH�

7DEOH ���� 1XPEHU�RI�REVHUYDWLRQV�E\�WUHDWPHQW�VWDWXV�DQG�VXE�JURXS�

&RKRUW 1�LQ�0RGHO� &RQWURO�2EV 7UHDWHG�2EV
7UHDWHG�6XE�

*URXS
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($/
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0LQRULW\
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&RKRUW�� ����� ����� ����� ���

/RZ�.6�

&RKRUW�� ����� ����� ����� ���
&RKRUW�� ����� ����� ����� ���

7DEOH�����GLVSOD\V�WKH�+HGJHV�J�HIIHFW�VL]H�DV�ZHOO�DV�WKH�����FRQILGHQFH�LQWHUYDOV�DQG�WKH�S�YDOXH�IRU�
WKH�PDLQ�HIIHFW�DV�ZHOO�DV� WKH� LQWHUDFWLRQ��DV�H[SODLQHG�SUHYLRXVO\�� WKH�VL]H�RI� WKH�GLIIHUHQFHV�RI� WKH�
HIIHFWV�EHWZHHQ�WKH�JURXSV� LV GHWHUPLQHG�E\�DQ� LQWHUDFWLRQ�WHUP�RI�DVVLJQPHQW�WR�WUHDWPHQW�DQG�WKH�
FKDUDFWHULVWLFV�RI�LQWHUHVW���7KH�+HGJHV�J�HVWLPDWH�RQ�WKH�LQWHUDFWLRQ�WHUP�LV�WKH�HVWLPDWHG DGGLWLRQDO�
HIIHFW�RI�EHORQJLQJ�WR�WKH�UHVSHFWLYH�VXEJURXS��ZKHUHDV�WKH�EDVHOLQH�KHGJHV�J�UHSRUWHG�LQ�WKH�VHFRQG�
FROXPQ� UHIHUV� WR� WKH� HIIHFW� VL]H� RI� WKH� LQWHUYHQWLRQ� IRU� DOO� UHPDLQLQJ� VWXGHQWV� QRW� EHORQJLQJ� WR� WKH�
UHVSHFWLYH�VXEJURXS�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

7XUQLQJ� WR� WKH� UHVXOWV� RI� WKH� VXEJURXS� DQDO\VLV� E\� IUHH� VFKRRO� PHDO� VWDWXV²SUHVHQWHG� LQ� WKH� ILUVW�
FROXPQV�RI�7DEOH����²LW�EHFRPHV�DSSDUHQW�WKDW�ERWK�WKH�EDVHOLQH�+HGJHV�J��DV�ZHOO�DV�WKH�LQWHUDFWLRQ�
+HGJHV�J� DUH� FORVH� WR� ]HUR��)RU�H[DPSOH�� WKH�VHFRQG� URZ�RI� FRKRUW� �� VKRZV� WKH� ����FRQILGHQFH�
LQWHUYDOV�ZKLFK�FRPIRUWDEO\�VSDQ�WKH�YDOXH�RI�]HUR�LQ�HDFK�LQVWDQFH�ZKHQ�PRYLQJ�IURP�WKH�,77�WR�WKH�
VWXGHQW�$7(� RQ� WKH� ULJKW� KDQG� VLGH�� 7KLV� SDWWHUQ� RI� UHVXOWV� DOVR� KROGV� IRU� FRKRUW� ��� OHDGLQJ� WR� WKH�
FRQFOXVLRQ�WKDW�WKHUH�LV�QR�HYLGHQFH�WKDW�HIIHFWV�GLIIHU�E\�WKH�IUHH�VFKRRO�PHDO�VWDWXV�RI�WKH�VWXGHQW�

7KH�UHPDLQLQJ�URZV�RI�7DEOH�����VKRZ�WKH�VXEJURXS�UHVXOWV�IRU�($/��PLQRULW\�VWXGHQWV� DQG�ORZ�.6��
VWXGHQWV��7R�FXW�WKLV�GLVFXVVLRQ�RI�WKH�WDEOH�VKRUW��LQ�QR�LQVWDQFHV DUH�WKHUH�DQ\�GHWHFWDEOH�GLIIHUHQFHV�
WKDW�DUH�VLJQLILFDQW�LQ�D�VWDWLVWLFDO�VHQVH�

7DEOH����� 0DLQ�LPSDFW�DQG�DGGLWLRQDO�LPSDFW�RQ�HDFK�VXE�JURXS

(IIHFW�6L]H 6WXGHQW�$7(

0DLQ�(IIHFW ,QWHUDFWLRQ 0DLQ�(IIHFW ,QWHUDFWLRQ
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&RVW

7KH�/HVVRQ�6WXG\�SURJUDPPH�ZDV�LPSOHPHQWHG�RYHU�WZR�DFDGHPLF�\HDUV������±������LQ����VFKRROV��
7KH�WRWDO�FRVW�RI�WKH�LPSOHPHQWDWLRQ RYHU�WKLV�SHULRG��H[FOXGLQJ�DQ\�HYDOXDWLRQ�FRVWV� ZDV�D�OLWWOH�RYHU�
�����PLOOLRQ��7KLV�FRVW�LQIRUPDWLRQ� FROOHFWHG�IURP�(GJH�+LOO�8QLYHUVLW\ RQ FRPSOHWLRQ�RI�WKH�WULDO� FDQ�EH�
VHHQ� LQ�7DEOH����� �D� IXOO�EUHDN�GRZQ�RI�FRVWV�FDQ�EH� IRXQG� LQ�$SSHQGL[�&���7KLV�HTXDWHV� WR�DOPRVW�
������ SHU�VFKRRO�RYHU�WKH�HQWLUH�SHULRG� RU������� SHU�\HDU�ZKHQ�HYDOXDWHG�RYHU�D�WKUHH�\HDU�SHULRG�
DVVXPLQJ� QR� UXQQLQJ� FRVWV� LQ� WKH� WKLUG� \HDU�� 7KLV� HTXDWHV� WR� ������� SHU� VWXGHQW� SHU� \HDU�� ZKHQ�
DYHUDJHG�RYHU� WKUHH�\HDUV��7KLV�DVVXPHV������� WUHDWHG�VWXGHQWV�SHU� \HDU²WKH�DYHUDJH�QXPEHU�RI�
VWXGHQWV�WUHDWHG�RYHU�ERWK�FRKRUWV��������FRKRUW��� ������FRKRUW�����7KLV�LV�DVVXPLQJ�DOO�VWXGHQWV�LQ�D�
VFKRRO�\HDU�JURXS�ZHUH�WUHDWHG��ZKLFK�PD\�EH�DQ�RYHU�HVWLPDWH RU� PRUH�OLNHO\� DQ�XQGHU�HVWLPDWH�DV�
WKH�/HVVRQ�6WXG\�PRGHO�UHTXLUHV�WKUHH�WHDFKHUV�DQG�WKHUH�DUH�W\SLFDOO\�IHZHU�WKDQ�WKUHH�FODVVHV�SHU�
\HDU�JURXS�LQ�(QJOLVK�VFKRROV��

7DEOH����� ([SHQGLWXUH�IRU�WKH�����±�����/HVVRQ�6WXG\�LQWHUYHQWLRQ

6FKRRO�%DVHG�7HDFKHU�7UDLQLQJ �����������
9/�)((6 ����������

&RQVXOWDQW�)HHV ����������
7UDYHO�	�6XEV�6WDII�([S ����������

2WKHU�H�J���6WDWLRQHU\��KRVSLWDOLW\�
����������

7RWDO�&RVWV �����������
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/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

3URFHVV�HYDOXDWLRQ

,PSOHPHQWDWLRQ

7KH�SURFHVV�HYDOXDWLRQ�H[SORUHG�WKH�SHUVSHFWLYHV�RI�WHDFKHUV�DQG�VHQLRU�OHDGHUV�RQ WKH�WUDLQLQJ�RIIHUHG��
DV�ZHOO�DV�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURJUDPPH�DW�FODVVURRP�OHYHO��:H�FDUULHG�RXW�YLVLWV�WR�WHQ�VFKRROV�
LQ WKH 6RXWK�:HVW�DQG�(DVW�RI�(QJODQG��:H�VHOHFWHG�WKHVH� WR�HQVXUH�D�PL[�RI�VFKRRO�VL]H�� ORFDOLW\��
SURSRUWLRQ�RI�)60�SXSLOV� DQG�2IVWHG�UDWLQJV��:LWKLQ�HDFK�VFKRRO�ZH�LQWHUYLHZHG�WKH�OHDG�FRQWDFW�ZLWK�
UHVSRQVLELOLW\�IRU�RYHUVHHLQJ�WKH�SURJUDPPH��XVXDOO\�D�VHQLRU�OHDGHU��DQG�WKH�WHDFKHUV� LQYROYHG�LQ�LWV�
GHOLYHU\��,Q�PRVW�FDVHV�DOO�VXFK�WHDFKHUV�ZHUH�LQWHUYLHZHG��

dŚĞ�ƉƌŽĐĞƐƐ�ĞǀĂůƵĂƚŝŽŶ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽŵƉŽŶĞŶƚƐ͗

x (YDOXDWLRQ�RI�WHDFKHU�SUHSDUDWLRQ�DQG�WUDLQLQJ�WKURXJK�

R DWWHQGDQFH�DW�WKH�LQWURGXFWRU\�FRQIHUHQFH�LQ�6HSWHPEHU������

R REVHUYDWLRQ�RI�WHDFKHU�WUDLQLQJ�LQ�RQH�UHJLRQDO�FHQWUH�LQ�2FWREHU������DQG�IROORZ�XS�
WUDLQLQJ�LQ�-XQH������

R DQDO\VLV�RI�WUDLQLQJ�HYDOXDWLRQ�GDWD�FROOHFWHG�E\�WKH�SURMHFW WHDP�DW�(GJH�+LOO�8QLYHUVLW\��
DQG

R DQDO\VLV� RI� GDWD� RQ� FRQWURO� VFKRROV¶ XVH� RI� SHHU� REVHUYDWLRQ� DQG� 7DON� IRU� /HDUQLQJ�
DSSURDFKHV�

x (YDOXDWLRQ�RI�LPSOHPHQWDWLRQ��ILGHOLW\� DQG�LPSDFW�WKURXJK�

R YLVLWV� WR� WHQ VFKRROV� LQ� WZR RI� WKH� WKUHH LPSOHPHQWDWLRQ� UHJLRQV� LQ� 0DUFK� ����� WR�
LQWHUYLHZ����VWDII�DQG�VHQLRU�PDQDJHUV�LQYROYHG�LQ�WKH LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\�
DV�WHDP�PHPEHUV�RU�H[SHUW�WHDFKHUV�

R IROORZ�XS�LQWHUYLHZV�E\�WHOHSKRQH�DQG�HPDLO�LQ�1RYHPEHU������ZLWK�ILYH /HVVRQ�6WXG\�
H[SHUW� WHDFKHUV� LQ� ILYH VFKRROV��ZLWK� LQIRUPDWLRQ�RQ�SURJUHVV�SURYLGHG�E\� IRXU RWKHU�
VFKRROV��VHH�EHORZ��� DQG

R DQDO\VLV� RI� VFKRRO� YLVLW� GDWD� FROOHFWHG� E\� WKH� LQWHUQDO� HYDOXDWLRQ� WHDP� DW� (GJH� +LOO�
8QLYHUVLW\�

%DFNJURXQG

&DVH�VWXG\�DQG�YLVLW�GDWD�IRXQG�WKDW�WKH�GHFLVLRQ�IRU�VFKRROV�WR�WDNH�SDUW�KDG�EHHQ�PDGH� LQ�PRVW�FDVHV�
E\�WKH�KHDGWHDFKHU�RU�GHSXW\ KHDG��,PSOHPHQWDWLRQ�ZDV�WKHQ�IUHTXHQWO\�OHG��RU�RYHUVHHQ� E\�D�VHQLRU�
OHDGHU��LQ�PDQ\�FDVHV�WKH�GHSXW\�KHDG��%RWK�OHDGHUV�DQG�FODVV�WHDFKHUV�LQ�WKH�FDVH�VWXG\�VFKRROV�VDLG�
WKDW�WKH�LPSHWXV�KDG�FRPH�IURP�WKH�QHHG�WR�LPSURYH�SUDFWLFH�LQ�WKHLU�VFKRROV��SDUWLFXODUO\�WKH�TXDOLW\�RI�
WHDFKLQJ�DQG�OHDUQLQJ� DQG�WR�KDYH�WKLV�UHIOHFWHG�LQ�.6��UHVXOWV�

3UHYLRXV�H[SHULHQFH�RI�/HVVRQ�6WXG\�DSSURDFKHV

6FKRROV¶ H[SHULHQFHV�RI�WDNLQJ�SDUW�LQ�WKH�SURMHFW�DQG�RI�LPSOHPHQWLQJ�/HVVRQ�6WXG\�UHODWHG�WR�VRPH�
H[WHQW� WR�WKHLU�SUHYLRXV�XVH�RI�DSSURDFKHV�ZKLFK�KDG�LQJUHGLHQWV�RI�HLWKHU�/HVVRQ�6WXG\�RU�7DON�IRU�
/HDUQLQJ��/RRNLQJ�ILUVW�DW�/HVVRQ�6WXG\�LWVHOI��PRVW�RI�WKH�SDUWLFLSDWLQJ�VFKRROV�KDG�VRPH�H[SHULHQFH�RI�
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/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

XVLQJ�FODVVURRP�REVHUYDWLRQ��W\SLFDOO\�WR�DVVHVV�WKH�VNLOOV�RI�WHDFKHUV��ZLWK WKH�IRFXV�RQ�WKH�WHDFKHU�
UDWKHU� WKDQ� SXSLOV� DV� LQ� /HVVRQ�6WXG\�� 7KLV� ZDV� XVXDOO\� FDUULHG� RXW� DV� SDUW� RI� DSSUDLVDO� RU� VFKRRO�
LPSURYHPHQW�VWUDWHJLHV�EXW�ZDV�VRPHWLPHV�XVHG�DV�SDUW�RI�VWDII�GHYHORSPHQW��:KHUH�XVHG�ZLWK�VWDII�
GHYHORSPHQW�DLPV��VRPH�VFKRROV�KDG�SUDFWLVHG�SHHU�REVHUYDWLRQ��VKDULQJ�SUDFWLFH�EHWZHHQ�WHDFKHUV��
PRVW� WKURXJK� XVXDOO\� SDLUHG� REVHUYDWLRQV� EHWZHHQ� WHDFKHUV� LQ� WKH� VDPH� RU� DGMDFHQW� \HDU� JURXSV��
2EVHUYDWLRQV�ZHUH�DOVR�GHVFULEHG�DV�IDLUO\�VKRUW��LQ�RQH�FDVH�RQO\�WHQ PLQXWHV��UDWKHU�WKDQ�FRYHULQJ�D�
ZKROH�OHVVRQ��2QH�FDVH�VWXG\�VFKRRO�KDG�EURXJKW�LQ�H[WHUQDO�LQSXW�IRU�GLVFXVVLRQV�DURXQG�LPSURYLQJ�
SUDFWLFH��+RZHYHU��ZKLOH�WKH�VFKRRO�KDG�IRXQG�WKLV�XVHIXO� LQ�IDFLOLWDWLQJ�GLVFXVVLRQ��WKH�SURFHVV�DV�D�
ZKROH�ZDV�QRW�VXIILFLHQWO\�VWUXFWXUHG�WR�LGHQWLI\�DUHDV�RI�LPSURYHPHQW�ZLWK�VXIILFLHQW�DFFXUDF\�DQG�GHWDLO��
7HDFKHUV�RWKHUZLVH�UHSRUWHG�WKDW�PXFK�VKDULQJ�RI�SUDFWLFH�SULRU�WR�/HVVRQ�6WXG\�ZDV�LQIRUPDO�UDWKHU�
WKDQ�VWUXFWXUHG�DQG�UHODWHG�WR�SHHU�REVHUYDWLRQ�

2QH�FDVH�VWXG\�VFKRRO�KDG�FDOOHG� WKHLU�SUDFWLFH� µ/HVVRQ�6WXG\¶ EXW�KDG�QRW� LQFOXGHG�FDVH�SXSLOV�RU�
RWKHU�IHDWXUHV�RI�WKH�DSSURDFK��2WKHU�VFKRROV�ZKLFK�KDG�XVHG�VKDULQJ�RI�SUDFWLFH�SULRU�WR�WKH�SURMHFW�
VLPLODUO\�IRFXVHG�RQ�WHDFKLQJ��RU�RQ�JURXS�OHDUQLQJ��UDWKHU�WKDQ�RQ�LQGLYLGXDO�SXSLOV��2EVHUYDWLRQ�KDG�
QRW� WKHUHIRUH�EHHQ�FRPELQHG�ZLWK� IHHGEDFN��1RQH�RI� WKH�SDUWLFLSDWLQJ�VFKRROV�KDG�FDUULHG�RXW�SXSLO�
LQWHUYLHZV�DV�D�PHDQV�RI�IDFLOLWDWLQJ�DQG� LPSURYLQJ�IHHGEDFN��VR�WKLV� IHDWXUH�RI� WKH� LQWHUYHQWLRQ�ZDV�
HQWLUHO\�QHZ�WR�DOO SDUWLFLSDQWV��

%HFDXVH� REVHUYDWLRQ� ZDV� XVHG� LQ� FRQWH[WV� RWKHU� WKDQ� WHDFKLQJ� DQG� OHDUQLQJ�� DQG� QRW� XVHG�
V\VWHPDWLFDOO\��WHDFKHUV�VDLG�WKH\�NQHZ�YHU\�OLWWOH�DERXW�/HVVRQ�6WXG\�EHIRUH�WKH\�DWWHQGHG�WKH�WUDLQLQJ�
LQ�ODWH�������

3UHYLRXV�H[SHULHQFH�RI�7DON�IRU�/HDUQLQJ�DSSURDFKHV

7KLV�PRGHO�RI�/HVVRQ�6WXG\�LQFOXGHG D�IRFXV�RQ�WKH�TXDOLW\�RI�µWDON�IRU�OHDUQLQJ¶ LQ�JXLGHG�JURXS�VHVVLRQV�
IRU�ERWK�(QJOLVK�DQG�PDWKHPDWLFV��$�QXPEHU�RI�WKH�WHQ�FDVH�VWXG\�VFKRROV�KDG�LQ�SODFH�DQ�H[LVWLQJ�
DSSURDFK�DLPHG�DW�SURPRWLQJ�WDON�� LQGLFDWLQJ�WKDW� LW� LV�UHDVRQDEO\�FRPPRQ��7KHVH�DSSURDFKHV�ZHUH�
GHVFULEHG�DV�µ/HDUQLQJ�3DUWQHUV¶� µ7DONLQJ�3DUWQHUV¶� DQG�µ7DON�3DUWQHUV¶��+RZHYHU��WKH�H[WHQW�WR�ZKLFK�
VFKRROV�XVHG�WKHVH�DSSURDFKHV� DQG�WKH�DUHDV�RI�WKH�FXUULFXOXP�LQ�ZKLFK�WKH\�ZHUH�SUDFWLFHG��YDULHG
�VRPH�VFKRROV�XVHG�µWDON¶�DSSURDFKHV�LQ�OLWHUDF\�ZRUN��IRU�H[DPSOH��EXW�QRW�LQ�PDWKV���WKH\�DOVR�YDULHG�
LQ�WKH�H[WHQW�WR�ZKLFK�WKH\�ZHUH�VWUXFWXUHG�DQG�V\VWHPDWLF��$FURVV�SDUWLFLSDWLQJ�VFKRROV�DV�D�ZKROH��
GDWD�FROOHFWHG�IURP�VFKRRO�YLVLWV�E\�(GJH�+LOO�8QLYHUVLW\�DOVR�IRXQG�PDQ\�WHDFKHUV�KDG�SUHYLRXVO\�XVHG�
7DON�IRU�/HDUQLQJ�DSSURDFKHV� LQFOXGLQJ�µWDON�SDUWQHUV¶��$JDLQ��7DON�IRU�OLWHUDF\�RU�ZULWLQJ�KDG�EHHQ�PRUH�
FRPPRQO\�SUDFWLFHG� WKDQ�7DON� IRU�0DWKV��6RPH�WHDFKHUV�VDLG� WKHUH�ZDV� µORWV�RI� WDON¶ LQ� WKHLU�VFKRRO�
LQGLFDWLQJ�WKDW�LW�ZDV�XVHG�H[WHQVLYHO\�DV�D�WHDFKLQJ�DQG�OHDUQLQJ�DSSURDFK��+RZHYHU��DV�LQ�WKH�FDVH�
VWXG\� VFKRROV�� WKH� DSSURDFK� KDG� RIWHQ� EHHQ� XQV\VWHPDWLF� DQG� QRW� VXVWDLQHG� DQG� KDG� UDUHO\� EHHQ�
IRUPDOO\�DGRSWHG�DV�D�ZKROH�VFKRRO�DSSURDFK��

:KLOH�7DON�IRU�/HDUQLQJ�KDG�QRW�EHHQ�XVHG�WR�LWV�IXOOHVW�H[WHQW�LQ�FDVH�VWXG\�VFKRROV��WKRVH�ZKLFK�ZHUH�
DOUHDG\�H[SHULHQFHG�LQ�VXFK�PHWKRGV�RI�LPSURYLQJ�OHDUQLQJ�IRXQG�WKLV�DVSHFW�RI�/HVVRQ�6WXG\�HDV\�WR�
LPSOHPHQW��DQG�IRXQG�WKH\�FRXOG�IRFXV�PRUH�GLUHFWO\�RQ�WKH�/HVVRQ�6WXG\�SURFHVV�

3URIHVVLRQDO�GHYHORSPHQW DQG�SUHSDUDWLRQ

)ROORZLQJ�DQ�LQWURGXFWRU\�FRQIHUHQFH�LQ�6HSWHPEHU������DWWHQGHG�E\�VHQLRU�OHDGHUV��WKH�SURMHFW�WHDP�
RUJDQLVHG�ILYH�GD\V�RI�WUDLQLQJ�IRU�WHDFKHUV�RYHU�WKH�FRXUVH�RI�WKH�LQWHUYHQWLRQ��7KHVH�ZHUH�GHOLYHUHG�
GXULQJ������DQG ������7KH�FRQWHQW�RI�WKHVH�WUDLQLQJ�VHVVLRQV�LV�VKRZQ�LQ�)LJXUH�� DERYH�

7UDLQLQJ�GD\V������DQG���WRRN�SODFH�DW�WKH�EHJLQQLQJ�RI�WKH�LQWHUYHQWLRQ��LQ�2FWREHU�DQG�1RYHPEHU������
DQG�ZHUH�GHVLJQHG�WR�HTXLS�WHDFKHUV�ZLWK�WKH�NQRZOHGJH�DQG�VNLOOV�WR� LPSOHPHQW /HVVRQ�6WXG\�DQG�
7DON�IRU�/HDUQLQJ��'D\���ZDV�GHOLYHUHG�LQ�-XQH������DQG�ZDV�GHVLJQHG�WR�FRQVROLGDWH�VFKRROV¶ SUDFWLFH�
DQG� XQGHUVWDQGLQJ� RI� WKH� DSSURDFK�� LQFOXGLQJ� WKURXJK� VKDULQJ� H[SHULHQFHV� ZLWK� WHDFKHUV� LQ� RWKHU�
SDUWLFLSDWLQJ�VFKRROV��'D\���IRFXVHG�RQ�XVLQJ�IHHGEDFN�ZLWKLQ�/HVVRQ�6WXG\�DQG�WRRN�SODFH�LQ�2FWREHU�
�����
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(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

:H�DVNHG�WHDFKHUV�DERXW�WKHLU�H[SHULHQFHV�RI�WKH�WUDLQLQJ�GXULQJ�RXU�YLVLWV�WR�VFKRROV�LQ�6SULQJ�������
DQG�DOVR�DQDO\VHG� WUDLQLQJ�HYDOXDWLRQ�GDWD�FROOHFWHG�E\� WKH�SURMHFW� WHDP��:H�DOVR� DWWHQGHG� WUDLQLQJ�
GD\V��� ��DQG����

'DWD� FROOHFWHG� WKURXJK� WKH� LQWHUYLHZV� DQG� HYDOXDWLRQ� IRUPV� VKRZV� WHDFKHUV� FRQVLVWHQWO\� UDWHG� WKH�
WUDLQLQJ�KLJKO\�ZLWK�WHDFKHUV�UHIHUULQJ�WKH�LQLWLDO�WUDLQLQJ��GD\V���DQG����DV µRXWVWDQGLQJ¶ RU�µKLJK�TXDOLW\¶��
ILQGLQJ�LW�ZHOO�VWUXFWXUHG��LQWHUHVWLQJ� DQG�EDVHG�RQ�HYLGHQFH��7KH\�OLNHG�WKH�XVH�RI�PDWHULDOV�DQG�JURXS�
H[HUFLVHV��7HDFKHUV�IHOW�ZHOO�SUHSDUHG�IRU�LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\� ERWK�LQ�WKHLU�XQGHUVWDQGLQJ�
RI� WKH� DSSURDFK� DQG� KRZ� WR� XVH� UHVRXUFHV� GXULQJ� OHVVRQV��:KLOH� ERWK� /HVVRQ�6WXG\� DQG� 7DON� IRU�
/HDUQLQJ� DVSHFWV� ZHUH� IRXQG� WR� EH� XVHIXO�� WHDFKHUV� JHQHUDOO\� IRXQG� /HVVRQ� 6WXG\�PRVW� EHQHILFLDO�
EHFDXVH��DV�H[SODLQHG�HDUOLHU��WKH\�ZHUH�DOUHDG\�IDPLOLDU�ZLWK�YHUVLRQV�RI�7DON�IRU�/HDUQLQJ��

:KLOH�WKH�LQLWLDO�WUDLQLQJ�ZDV�KLJKO\�UDWHG��WHDFKHUV�IRXQG�WKH�KDOI�GD\�IROORZ�XS�WUDLQLQJ�LQ�1RYHPEHU�
�'D\����OHVV�XVHIXO��IHHOLQJ�WKDW�WRR�PXFK�ZDV�GHOLYHUHG�LQ�D�VKRUW�SHULRG�RI�WLPH��7HDFKHUV�ZKR�KDG�WR�
UHWXUQ�WR�WKHLU�FODVVHV�WKH�VDPH�DIWHUQRRQ�IHOW�WKH\�KDG�QRW�EHHQ�DEOH�WR�DEVRUE�WKH�WUDLQLQJ�DV�ZHOO�DV�
WKH\�PLJKW�� 7KH� SURMHFW� WHDP� FKDQJHG� WKH� RUJDQLVDWLRQ� RI� WKLV� WUDLQLQJ� VHVVLRQ� LQ� UHVSRQVH� WR� WKLV�
IHHGEDFN��'D\V���DQG���ZHUH�DOVR�UDWHG�KLJKO\�E\�SDUWLFLSDQWV��$W�WKLV�VWDJH�LQ�WKH�SURMHFW�� WHDFKHUV�
ZDQWHG�DGYLFH�ZLWK�LVVXHV�VXFK�DV�WXUQRYHU�RI�SURMHFW�VWDII��D�UHFXUULQJ�FRQFHUQ���DQG�WKHLU�VDWLVIDFWLRQ�
ZLWK�WKH�WUDLQLQJ�GHSHQGHG�WR�VRPH�GHJUHH�RQ�ZKHWKHU� WKHVH�ZHUH�DGGUHVVHG�UDWKHU� WKDQ�ZLWK�FRUH�
DVSHFWV�RI�WKH�WUDLQLQJ��7KHVH�ODWHU�WUDLQLQJ�VHVVLRQV�ZHUH�KLJKO\�YDOXHG�QRQHWKHOHVV��DQG�SDUWLFXODUO\�
IRU�WKH�RSSRUWXQLW\�WKH\�JDYH�WHDFKHUV�WR�VKDUH�WKHLU�H[SHULHQFHV�RI�/HVVRQ�6WXG\�ZLWK�SDUWLFLSDQWV�LQ�
RWKHU�VFKRROV�

3UDFWLFDOLWLHV�RI�LPSOHPHQWLQJ�/HVVRQ�6WXG\�

)RU�VFKRROV��RUJDQLVDWLRQDO�PDWWHUV�LQFOXGHG�VHOHFWLRQ�RI�WHDFKHUV��LQFOXGLQJ�WKH�OHDG�µH[SHUW¶ WHDFKHU��
VFKHGXOLQJ�RI�/HVVRQ�6WXG\�µF\FOHV¶��GHOLYHU\��VHOHFWLRQ�RI�FDVH�SXSLOV� DQG�NHHSLQJ�UHFRUGV�RI�VHVVLRQV�

6HOHFWLRQ�RI�WHDFKHUV

6FKRROV�XVHG�GLIIHUHQW�FULWHULD�WR�VHOHFW�WHDFKHUV�WR�WDNH�SDUW� LQ�/HVVRQ�6WXG\� $OWKRXJK�GHOLYHUHG�WR�
<HDU���DQG���SXSLOV� WKH�H[SHUW�WHDFKHU�ZDV�QRW�UHTXLUHG�WR�EH�IURP�WKRVH�\HDU�JURXSV� :KLOH�DOO�VFKRROV�
FKRVH�D�VXEMHFW�OHDGHU�LQ�(QJOLVK�RU�PDWKV��RU�D�WHDFKHU�ZLWK�VSHFLDOLVW�WUDLQLQJ�LQ�OLWHUDF\�RU�QXPHUDF\�
LQWHUYHQWLRQV DV� WKH� H[SHUW� WHDFKHU�� VHOHFWLRQ� RI� RWKHU� PHPEHUV� RI� WKH� WHDP� VRPHWLPHV� LQFOXGHG�
WHDFKHUV� ZKRVH� SUDFWLFH� ZDV� LQ� QHHG� RI� LPSURYHPHQW DQG� VFKRROV� ZHUH� DGYLVHG� WR� XVH� WKHLU� RZQ�
MXGJHPHQW�RQ�ZKR�WR�LQFOXGH� ,Q�RWKHU�FDVHV��KHDGV�FKRVH�WHDFKHUV�ZKR�ZRUNHG ZHOO�WRJHWKHU�DQG�ZHUH�
WKHUHIRUH� OLNHO\� WR�PDNH�DQ�HIIHFWLYH� /HVVRQ�6WXG\� WHDP�� ,Q� VPDOOHU� VFKRROV�ZLWK� WZR�� RU� HYHQ�RQH�
WHDFKHU�IRU�HDFK�\HDU�JURXS��WKHUH�ZDV�OLWWOH�FKRLFH�RYHU�WKH�WHDP�FRPSRVLWLRQ�DQG�VHOHFWLRQ�ZDV�QRW�
WKHUHIRUH�VWUDWHJLF��,W�ZDV�LQWHQWLRQDO�WKDW�VFKRROV�ZHUH�OHIW�IUHH�WR�FKRRVH�WKH�/HVVRQ�6WXG\�WHDFKHUV�
WKHPVHOYHV��VR�WKHVH�GLIIHUHQFHV�GR�QRW�VXUSULVH�

7HDFKHUV�LQ�WKH�FDVH�VWXG\�VFKRROV�IHOW�WKDW�WKH�/HVVRQ�6WXG\�F\FOH�ZDV�EHVW�GHOLYHUHG�LQ�D�FRQFHQWUDWHG�
SHULRG� RI� WLPH�� VR� WKDW� SODQQLQJ�� GHOLYHU\� DQG� UHIOHFWLRQ FRXOG� EH� EHVW� FR�RUGLQDWHG� DQG� FDUULHG� RXW�
HIIHFWLYHO\��7KLV�SUHVHQWHG�VRPH�RUJDQLVDWLRQDO�FKDOOHQJHV��SDUWLFXODUO\�LQ�VPDOOHU�VFKRROV��6FKRROV�DOVR�
H[SHULHQFHG�GLIILFXOWLHV�ZLWK�WHDFKHU�VLFNQHVV�DEVHQFH��,Q�PRVW�FDVHV�SUREOHPV�ZHUH�RYHUFRPH��ZLWK�
VFKRROV RUJDQLVLQJ�FRYHU�HLWKHU�IURP�H[LVWLQJ�VWDII�RU�VXSSO\�WHDFKHUV��+RZHYHU��IRU�VRPH�VFKRROV�WKHVH�
LVVXHV�OHG�WR�GLIILFXOW\�FRPSOHWLQJ�DOO�RI�WKHLU�/HVVRQ�6WXG\�F\FOHV�

6XSSRUW�DQG� DFWLRQ� IURP�VHQLRU� OHDGHUV�� LQ�SDUWLFXODU� KHDGWHDFKHUV��ZHUH UHSRUWHG�DV� HQVXULQJ� WKDW�
DUUDQJHPHQWV�ZHUH�PDGH�DQG�WKDW�/HVVRQ�6WXG\�WHDFKHUV�ZHUH�JLYHQ�WKH�WLPH�WKH\�QHHGHG�DZD\�IURP�
WKHLU�QRUPDO�WHDFKLQJ�GXWLHV��1HYHUWKHOHVV��WHDFKHUV�GLG�IHHO�WKDW�WKH\�ZRXOG�QRW�ZLVK�WR�VSHQG�UHJXODU�
H[WHQGHG�SHULRGV�DZD\�IURP�WKHLU�RZQ�FODVVHV�LQ�WKH�ORQJHU�WHUP��DQG�WKDW�IXWXUH�DSSOLFDWLRQ�RI�/HVVRQ�
6WXG\�ZRXOG�QHHG�WR�WDNH�WKLV�LQWR�DFFRXQW��7KH\�ZHUH�FRQFHUQHG�WKDW�WKHLU�RZQ�FODVV�ZRXOG�ORVH�RXW�
IURP�WKHLU�DEVHQFH� 6WDII�WXUQRYHU��LGHQWLILHG�IURP�DOO�IRUPV�RI�GDWD�FROOHFWHG��ZDV�OHVV�HDVLO\�DGGUHVVHG�
DQG�UHVXOWHG�LQ�WKH�SURMHFW�EHLQJ�SXW�RQ�KROG�LQ�VRPH�RI�WKH�FDVH�VWXG\�VFKRROV��



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

7KH�FDVH�SXSLO�IHDWXUH

6FKRROV�ZHUH�JXLGHG�WRZDUGV�VHOHFWLQJ�FDVH�SXSLOV�IURP�WKRVH�HOLJLEOH�IRU�IUHH�VFKRRO�PHDOV RU�3XSLO�
3UHPLXP��33��WKLV�LV�H[WUD�IXQGLQJ�RIIHUHG�WR�VFKRROV�RQ�D�SHU�SXSLO�EDVLV�IRU�VWXGHQWV�IURP�ORZ�LQFRPH�
KRPHV�DQG�VWXGHQWV�ZKR�KDYH�OLYHG�LQ�ORFDO�DXWKRULW\�FDUH���6RPH�VFKRROV�XVHG�WKHVH�PRUH�DV�D�JXLGH�
WKDQ� IL[HG� FULWHULD� DQG� LQVWHDG� FKRVH� SXSLOV� ZKR� ZHUH� XQGHUSHUIRUPLQJ� DQG� ZKHUH� WKH� EDUULHUV� WR�
OHDUQLQJ�ZHUH�QRW�ZHOO�XQGHUVWRRG��7KHUHIRUH��FKLOGUHQ�W\SLFDOO\�ZHUH�ORZ�DWWDLQHUV�EXW�ZLWKRXW�6SHFLDO�
(GXFDWLRQDO�1HHGV��$V�ZH�H[SODLQ�ODWHU�LQ�GLVFXVVLQJ�ILGHOLW\��WKLV�FULWHULRQ ZDV�VHHQ�WR�UHVXOW�LQ�VHOHFWLRQ�
RI�SXSLOV�ZKRVH�EDUULHUV�ZHUH�FRPPRQO\�IRXQG�UDWKHU�WKDQ�SXSLO�VSHFLILF��

7HDFKHUV�JHQHUDOO\�IRXQG�LW�HDV\�WR�VHOHFW�SXSLOV�ZKR�WKH\�IHOW�ZRXOG�EH�JRRG�IRU�WKH�SURMHFW��DQG�ZKR�
ZRXOG�EHQHILW�IURP�FORVHU�REVHUYDWLRQ��6FKRROV�KDG�FOHDUO\�JLYHQ�FRQVLGHUDEOH�WKRXJKW�WR�ZKLFK�SXSLOV�
ZRXOG�EH�EHVW�WR�VHOHFW�DQG�KDG�FRQVLGHUHG�GLIIHUHQW�FRPELQDWLRQV��RQH�WHDP�KDG�SXUSRVHIXOO\�VHOHFWHG�
WZR�FKLOGUHQ�ZLWK�YHU\�GLIIHUHQW�EDUULHUV�LQ�RUGHU�WR�JLYH�ZLGHU�VFRSH�WR�LQFOXGH�EDUULHUV�IRU�WKH�UHVW�RI�WKH�
FODVV��7KH�PDLQ�FKDOOHQJH�H[SHULHQFHG�ZDV�ZKHUH�WKLV�UHVXOWHG�LQ�WKH�VHOHFWLRQ�RI�SXSLOV�ZKR�ZHUH�QRW�
YRFDO��7KHVH�SXSLOV�ZHUH�OHVV�DEOH�WR�WDON�DERXW�WKHLU�OHDUQLQJ�DQG�FRQWULEXWH�WR�WKH�LQWHUDFWLYH�SDUWV�RI�
WKH�LQWHUYHQWLRQ��SDUWLFXODUO\�WKH�SXSLO�LQWHUYLHZV�DQG�WKH�IHHGEDFN�DVSHFW�RI�WKH�LQWHUYHQWLRQ��+RZHYHU��
SDLULQJ�D�FRQILGHQW�DQG�YRFDO�SXSLO�ZLWK�D�TXLHW�RQH�ZDV�IRXQG�WR�ZRUN�ZHOO�LQ�HQFRXUDJLQJ�PRUH�DFWLYH�
HQJDJHPHQW��

6RPH�WHDFKHUV�ZHUH�FRQFHUQHG�WKDW�SXSLOV�ZRXOG�ILQG�WKH�/HVVRQ�6WXG\�VHW�XS�XQXVXDO�DQG�GLVWUDFWLQJ��
LQ�SDUWLFXODU�WKH�SUHVHQFH�RI�PRUH�DGXOWV�WKDQ�XVXDO�LQ�WKH�FODVVURRP��+RZHYHU��WKLV�GLG�QRW�KDSSHQ��
DQG�SXSLOV�ZHUH�UHSRUWHG�WR�VHH�LW�DV�D�XVXDO�DFWLYLW\��6RPH�VFKRROV�VDLG�WKLV�ZDV�EHFDXVH�WKHUH�ZHUH�
RIWHQ�PDQ\�DGXOWV�LQ�WKH�FODVV�VR�WKDW�WKLV�DVSHFW�RI�/HVVRQ�6WXG\�ZDV�QRW�XQXVXDO�WR�SXSLOV��2WKHUV�
VDLG�WKDW�SXSLOV�YHU\�TXLFNO\�EHFDPH�XVHG�WR�LW�DQG�WKDW�LW�ZDV�YLHZHG�SRVLWLYHO\��6LPLODUO\��VRPH�WHDFKHUV�
KDG� EHHQ� FRQFHUQHG� WKDW� WKH� FDVH� SXSLO� IHDWXUH� ZRXOG� EH� QRWLFHG� E\� RWKHU� FKLOGUHQ� DQG� VHHQ� DV�
XQQDWXUDO�DQG�GLVWUDFWLQJ��+RZHYHU��WKLV�ZDV�QRW�IRXQG�WR�EH�D�SUREOHP��ZLWK�FKLOGUHQ�DFFHSWLQJ�WKDW�
RWKHUV�KDG�D�SDUWLFXODU�UROH��RU�ZHUH�GRLQJ�VSHFLDO�ZRUN��

5HFRUG�NHHSLQJ

7HDFKHUV�GLG�QRW�ZHOFRPH�WKH�UHFRUG�NHHSLQJ�DVSHFW�RI�/HVVRQ�6WXG\�ODUJHO\�EHFDXVH�RI�WKH�DGGLWLRQDO�
WLPH�FRPPLWPHQW�LQYROYHG��7HDFKHUV�LQ�WKH�FDVH�VWXG\�VFKRROV� DQG�WKRVH�YLVLWHG�E\�WKH�SURMHFW�WHDP�
GHVFULEHG�WKH�GHPDQGV�DV�RQHURXV��7KH\�VDZ�LW�DV�D�QHFHVVDU\�DQG�HVVHQWLDO�SDUW�RI�ULJRURXV�UHSRUWLQJ�
EXW�IHOW�WKDW��LI�LW�FRQWLQXHG�DIWHU�WKH�SURMHFW�HQGHG��D�UHGXFWLRQ�LQ WKH�ZULWWHQ�UHSRUWLQJ�HOHPHQW ZRXOG�EH�
QHHGHG��$�IHZ�WHDFKHUV�VDLG�WKH\�KDG�QRW�UHDOLVHG�WKDW�WKH\�ZRXOG�KDYH�WR�ZULWH�XS�SXSLO�FDVH�VWXGLHV�
DIWHU�HDFK�URXQG�RI�/HVVRQ�6WXG\��.QRZLQJ�WKLV�DW�WKH�RXWVHW�ZRXOG�KDYH�PDGH�WKHVH�ILUVW�FDVH�VWXG\�
ZULWH�XSV�HDVLHU�� ,Q�VXEVHTXHQW� URXQGV� WKH\� WRRN�QRWHV�DV� WKH\�ZHQW�DORQJ�ZKLFK� WKH\� IRXQG�PRUH�
PDQDJHDEOH�

)LGHOLW\

7KH� LPSRUWDQFH� RI� LPSOHPHQWLQJ� WKH� SURMHFW� IDLWKIXOO\� ZDV� LPSUHVVHG� RQ� VFKRRO� OHDGHUV GXULQJ� WKH�
OHDGHUVKLS�WUDLQLQJ�DQG�PDQXDO� WUDLQLQJ�LQFOXGHG�GHWDLOHG�JXLGDQFH�RQ�WKH�LPSOHPHQWDWLRQ�RI�/HVVRQ�
6WXG\�DQG�7DON�IRU�/HDUQLQJ�DSSURDFKHV��7KLV�ZDV�UHLQIRUFHG�LQ�DOO WUDLQLQJ�VHVVLRQV�DQG�WKURXJK�VFKRRO�
YLVLWV�FDUULHG�RXW�E\�WKH�SURMHFW�WHDP��7KHVH�YLVLWV�LQFOXGHG�REVHUYDWLRQV�RI�/HVVRQ�6WXG\�ZKLFK�ZHUH�
ZULWWHQ�XS�DV�YLVLW�QRWHV�E\�WKH�SURMHFW�WHDP�DQG�VKDUHG�ZLWK�1,(65�DV�H[WHUQDO�HYDOXDWRUV��

)LGHOLW\�LQ�VFKHGXOLQJ�DQG�GHOLYHU\

9LVLWV�E\�ERWK�WKH�SURMHFW�WHDP�DQG�E\�RXUVHOYHV�DV�H[WHUQDO�HYDOXDWRUV�IRXQG�VFKRROV�LPSOHPHQWLQJ�
/HVVRQ�6WXG\�DFFRUGLQJ�WR�WKH�SURMHFW�GHVLJQ��7KH�GHVLJQ�DOORZHG�IRU�D�GHJUHH�RI�IOH[LELOLW\� IRU�H[DPSOH�
LQ�WKH�VFKHGXOLQJ�RI�WKH�REVHUYHG�OHVVRQV� VRPH�VFKRROV�KDG�FDUULHG�RXW�WKH�WKUHH�REVHUYHG�OHVVRQV�
RYHU�FRQVHFXWLYH�GD\V�ZKLOH�RWKHUV�KDG�GRQH�VR�DW�ZHHNO\�LQWHUYDOV��(LWKHU�DSSURDFK�ZDV�DFFHSWDEOH�
WR�WKH�SURMHFW�PDQDJHUV��ZLWK�WKH�WHDP�UHTXHVWLQJ�IHHGEDFN�IURP�VFKRROV�RQ�WKH�UHODWLYH�PHULWV�RI�HLWKHU�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

DSSURDFK��7KLV�ZDV�SURYLGHG�WKURXJK�SURJUHVV�UHSRUWV�IURP�VFKRROV�DW�WKH�IROORZ�XS�WUDLQLQJ�GD\V�GXULQJ�
WKH�SHULRG�RI�LPSOHPHQWDWLRQ��

7HDFKHUV�OLNHG�WKH�EDODQFH�EHWZHHQ�SUHVFULSWLRQ�DQG�IUHHGRP�ZLWKLQ�/HVVRQ�6WXG\��IRU�H[DPSOH�� WKH�
RSWLRQ WR�SODFH�LW�DW�WKH�EHJLQQLQJ�RI�D�VHULHV�RI�OHVVRQV��RU�QHDUHU�WR�WKH�HQG��7KH�VHFRQG�DSSURDFK�
ZDV�VHHQ�WR�DOORZ�IRU�D�FRQFHQWUDWLRQ�RQ�WKH�GHOLYHU\�DQG�SUDFWLFH��UDWKHU�WKDQ�FRQWHQW��7KH\�DOVR�OLNHG�
KDYLQJ�D�FKRLFH�ZKHWKHU�WR�LQWHUYLHZ�SXSLOV�LQGLYLGXDOO\�RU�LQ�SDLUV��

:H�GLG�FRPH�DFURVV�VRPH�GHSDUWXUH�IURP�WKH�LQWHQGHG�GHVLJQ��LQ�RQH�VFKRRO�ZKHUH�D�PHPEHU�RI�WKH�
/HVVRQ�6WXG\�WHDP�KDG�EHHQ�RII�VLFN��WKH�WKLUG�URXQG�RI�OHVVRQV�KDG�EHHQ�SODQQHG�E\�RQH�PHPEHU�RI�
WKH�WHDP�UDWKHU�WKDQ�WKH�JURXS��7KLV�GHSDUWHG�IURP�WKH�GHVLJQ�EXW�ZDV�DOVR�IRXQG�E\�WKH�WHDP�WR�EH�
XQVDWLVIDFWRU\�LQ�KDYLQJ�DQ�DGYHUVH�HIIHFW�RQ�WKH�IORZ�RI�WKH�OHVVRQ��7KLV�ZDV�VHHQ�E\�WKH�WHDP�DV�D�
OHDUQLQJ�SRLQW��LQ�VKRZLQJ�WKH�YDOXH�RI�WKH�WHDP�DSSURDFK��$QRWKHU�RI�WKH�FDVH�VWXG\�VFKRROV�KDG�SXW�
/HVVRQ�6WXG\�RQ� KROG� IRU� WKH�DXWXPQ� WHUP�RI������DQG�ZDV� WKHUHIRUH�EHKLQG�ZLWK� LPSOHPHQWDWLRQ��
WKRXJK�ZDV�NHHSLQJ�WR�WKH�IRUPDW��

)LGHOLW\�LQ�WKH�VHOHFWLRQ�RI�FDVH�SXSLOV

7HDFKHUV�FKRVH�FDVH�SXSLOV�DFFRUGLQJ� WR�FULWHULD�H[SODLQHG�GXULQJ� WKH� WUDLQLQJ �RXWOLQHG�DERYH���EXW�
VRPH� XVHG� WKLV� PRUH� DV� D� JXLGH� WKDQ� IL[HG� FULWHULD�� 7\SLFDOO\�� WHDPV� FKRVH� SXSLOV� ZKR� ZHUH�
XQGHUSHUIRUPLQJ�DQG�ZKHUH�WKH�EDUULHUV�WR� OHDUQLQJ�ZHUH�QRW�ZHOO�XQGHUVWRRG��7KH\�ZHUH�IUHTXHQWO\�
FKLOGUHQ�IXQFWLRQLQJ�EHQHDWK�WKHLU�H[SHFWHG�OHYHO�DQG�LQ�WKH�ORZHU�WR�PLGGOH DWWDLQPHQW�JURXSLQJ�EDQGV�
EXW�QRW�LGHQWLILHG�DV�KDYLQJ�DQ\�6SHFLDO�(GXFDWLRQDO�1HHGV��+RZHYHU��VFKRROV¶ VHOHFWLRQV�GLG�QRW�DOZD\V�
LQFOXGH�SXSLOV�UHFHLYLQJ�IUHH�VFKRRO�PHDOV�RU�LQ�WKH�33�FDWHJRU\�DV�DGYLVHG��7HDPV�IHOW�WKDW�WKH�XVH�RI�
WKHVH�FULWHULD�UHVXOWHG�LQ�EHWWHU�VHOHFWLRQV�WKDQ�WKRVH�UHODWLQJ�WR )60�RU�33�VWDWXV��2QH�VFKRRO KDG XVHG�
ERWK�DSSURDFKHV DQG IRXQG�WKH )60�RU�33�SXSLOV�VRPHWLPHV�H[SHULHQFHG�DW\SLFDO�EDUULHUV��ZKHUHDV
VHOHFWLQJ�XQGHU�SHUIRUPHUV��LW�ZDV�IHOW��UHVXOWHG�LQ�FDVH�SXSLOV�PRUH�UHSUHVHQWDWLYH�RI�WKH�HGXFDWLRQDO�
FKDOOHQJHV�IDFHG�E\�WKH�PDMRULW\� $QRWKHU�LQLWLDO�FRQFHUQ�RI�WHDFKHUV��WKDW WKH�FDVH�SXSLO�IHDWXUH�ZRXOG�
EH�QRWLFHG�DQG�YLHZHG�DV�VWUDQJH�E\�SXSLOV� ZDV�QRW�H[SHULHQFHG�LQ�SUDFWLFH��7HDFKHUV�WKHUHIRUH�IHOW�
DEOH�WR�GHOLYHU�WKH�SURMHFW�ZLWKRXW�XQGXH�FRQFHUQ�DERXW�VXFK�LVVXHV��

$�WKLUG�FRQFHUQ�DPRQJ�WHDFKHUV�UHODWHG�WR�WKH�UHTXLUHPHQW�IRU�REVHUYLQJ�WHDFKHUV�QRW�WR�LQWHUYHQH�LQ�
WHDFKLQJ� DQG� OHDUQLQJ�� EXW� WR� UHPDLQ� DV� REVHUYHUV�� 7KH� LPSRUWDQFH� RI� WHDFKHUV� REVHUYLQJ� DQG� QRW�
LQWHUYHQLQJ�ZDV� HPSKDVLVHG� SDUWLFXODUO\� VWURQJO\� GXULQJ� WKH� WUDLQLQJ�� 7HDFKHUV� IXOO\� XQGHUVWRRG� WKH�
UHDVRQ�IRU�WKLV�UXOH�DQG�VDLG�WKH\�IROORZHG�LW��WKRXJK�WKH\�IRXQG�LW�GLIILFXOW�LQLWLDOO\��6LQFH�ZH�FDQQRW�WHOO�
ZKHWKHU�WHDFKHUV�LQ�VFKRROV�RWKHU�WKDQ�WKRVH�YLVLWHG�H[HUFLVHG�VLPLODU�UHVWUDLQW��ZH�IHHO�WKHUH�PD\�EH�D�
QHHG�IRU�PRUH�JXLGDQFH�RQ�WKH�REVHUYLQJ�WHDFKHU�UROH�LQ�UHVHDUFK�OHVVRQV��

0RYLQJ�IURP�ILGHOLW\�WR�IXOO�DGRSWLRQ�RI�/HVVRQ�6WXG\�

:KLOH� SDUWLFLSDWLQJ� VFKRROV� UHFRJQLVHG� WKDW� WHDPV� VKRXOG� GHOLYHU� /HVVRQ�6WXG\� DV� LQWHQGHG�E\� WKH�
SURMHFW�WHDP��WKHUH�ZDV�HYLGHQFH�WKDW�VRPH�VFKRROV�KDG�EHFRPH�FRPPLWWHG�WR�XVLQJ�/HVVRQ�6WXG\�LQ�
D�ZD\�WKDW LQFRUSRUDWHG�LW�LQWR�WKH�XVXDO�SUDFWLFH�RI�WKH�VFKRRO�DQG�RI�WHDFKHUV��,Q�RWKHU�ZRUGV��UDWKHU�
WKDQ�EHLQJ�VHHQ�DV�D�VSHFLILF�LQWHUYHQWLRQ ZLWK�FHUWDLQ�SHGDJRJLFDO�DSSURDFKHV��PHWKRGV� DQG�SUDFWLFHV��
WKH�SULQFLSOHV RI�/HVVRQ�6WXG\�EHFDPH�HPEHGGHG�DV�SDUW�RI�D�QHZ�SHUVSHFWLYH��IRFXVHG�RQ�FKLOGUHQ�
DQG�WKHLU�OHDUQLQJ��$V RQH�H[SHUW�WHDFKHU�H[SODLQHG�

µ$V�\RX�JHW�PRUH� LQWR�/HVVRQ�6WXG\�\RX�VWRS� WU\LQJ� WR� IL[�HYHU\WKLQJ�DW�RQFH�DQG�JHW�PXFK�
EHWWHU�DW�IRFXVLQJ�RQ�WKH�NH\�FKLOGUHQ�DQG�WKHLU�SDUWLFXODU�LVVXHV�ZLWK�WKH�XQGHUVWDQGLQJ�WKDW�LI�
\RX�FDQ�GHYHORS�VWUDWHJLHV�DQG�XQGHUVWDQGLQJ�WKHUH�LW�ZLOO�LPSDFW�RQ�RWKHUV��LW¶V�DERXW�FKRRVLQJ�
WKH�ULJKW�WKLQJ�IRU�WKDW�FKLOG��WKH�ULJKW�HQDEOHUV�DQG�WKH�ULJKW�FRQFHSW�WR�IRFXV�RQ�¶

,Q�VLPLODU�YHLQ��WKH�H[SHUW�WHDFKHU�DW�DQRWKHU�VFKRRO�H[SODLQHG�WKDW��QLQH�PRQWKV�LQWR�WKH�SURMHFW��DW�WKH�
WLPH�RI� WKH�WKLUG�WUDLQLQJ�VHVVLRQ��KHU�VFKRRO� WHDP�DOVR� µEHFDPH�YHU\�IRFXVHG�RQ� MXVW�ZKDW�ZH�ZHUH�
GRLQJ��DOPRVW�IRUJHWWLQJ�WKH�ZLGHU�WKHRU\�RI�/HVVRQ�6WXG\¶�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

:KLOH�VFKRROV ZHUH�DZDUH�RI�WKH�QHHG�WR�LPSOHPHQW�/HVVRQ�6WXG\�DV�GHVFULEHG�E\�WKH�SURMHFW�WHDP��D�
QXPEHU�ZHUH�FRQVLGHULQJ�KRZ�LW�PLJKW�EH�DGDSWHG�IRU�IXWXUH�XVH��3ODQV�LQFOXGHG�UHGXFLQJ�WKH�QXPEHU�
RI�OHVVRQV�IURP�WKUHH�WR�WZR��$W�WKH�VDPH�WLPH��VRPH�RI�WKH�FDVH�VWXG\�VFKRROV�ZHUH�GHYHORSLQJ�/HVVRQ�
6WXG\�LQ�ZD\V�WKDW PLJKW�EH�VHHQ�DV�HQKDQFLQJ�UDWKHU�WKDQ�UHGXFLQJ�ILGHOLW\��IRU�H[DPSOH��RQH�VFKRRO�
ZDV�LQWURGXFLQJ�µ0DJSLHLQJ¶��ZKHUH�SXSLOV�DUH�HQFRXUDJHG�WR�XVH�DXWKRUV¶ RU�RWKHUV¶ ZRUGV�LQ�WKHLU�RZQ�
ZRUN�DV�D�ZD\�RI�HQKDQFLQJ�WKH�7DON�IRU�/HDUQLQJ�DVSHFW��0RUH�ZD\V�LQ�ZKLFK�VFKRROV�ZHUH�EXLOGLQJ�RQ�
/HVVRQ�6WXG\�DUH�GHVFULEHG�EHORZ��

2XWFRPHV

7HDFKHUV¶ SHUVSHFWLYHV�RQ�WKH�YDOXH�RI�/HVVRQ�6WXG\

7HDFKHUV�YLHZHG�/HVVRQ�6WXG\� DQG�WKH�7DON�IRU�/HDUQLQJ�DSSURDFK�ZKLFK�LW�LQFRUSRUDWHV� SRVLWLYHO\��
7KH\�IRXQG�IRXU�IHDWXUHV�RI�WKH�DSSURDFK�XVHIXO�IRU�WKHLU�RZQ�SUDFWLFH�

x UHIOHFWLQJ�RQ�WKHLU�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH�

x SHHU�REVHUYDWLRQ�

x 7DON�IRU�/HDUQLQJ�DSSURDFK�DQG�UHVRXUFHV��DQG

x WKH�FDVH�SXSLO�IHDWXUH�

)LUVW��WHDFKHUV�ZHOFRPHG�WKH�RSSRUWXQLW\�DQG�µVSDFH¶ ZLWKLQ�WKH�WLPHWDEOH�WR�UHIOHFW�RQ�WKHLU�RZQ�SUDFWLFH��
DVVLVWHG�E\�REVHUYDWLRQV�DQG�IHHGEDFN�IURP�WHDFKHUV�DQG�SXSLOV��7KH\�IHOW�WKH\�OHDUQHG�IURP�RWKHUV ¶
SUDFWLFH�DQG�DSSUHFLDWHG�FRQWDFW�ZLWK�WHDFKHUV�IURP�GLIIHUHQW�\HDU�JURXSV�WR�WKHLU�RZQ��

3HHU�REVHUYDWLRQ�DQG�IHHGEDFN�LQ�/HVVRQ�6WXG\�ZDV�YLHZHG�DV�XVHIXO��SDUWLFXODUO\�ZLWK�LWV�HPSKDVLV�
RQ�VXSSRUW��UDWKHU�WKDQ�ZLWKLQ�SHUIRUPDQFH�PDQDJHPHQW��7KH�VHW�XS�RI�/HVVRQ�6WXG\�ZDV�VHHQ�DV�QRQ�
WKUHDWHQLQJ�DQG�VXSSRUWLYH��2QH�WHDFKHU�FRPPHQWHG�WKDW�WKH�DSSURDFK�PDNHV�LW�SRVVLEOH�WR�FRQYH\�WR�
DQ�XQGHU�SHUIRUPLQJ�WHDFKHU�ZKDW�WKH\�QHHG�WR�GR�WR�LPSURYH�LQ�D�PRUH�VXSSRUWLYH�ZD\��6RPH�WHDFKHUV�
GHVFULEHG� KRZ�� DV� WKH� SURMHFW� SURJUHVVHG� DQG� D� UHODWLRQVKLS� RI� WUXVW� GHYHORSHG�� WKH\�PRYHG� IURP�
WHQWDWLYHO\�DGYLVLQJ�FROOHDJXHV�WR�PRUH�UREXVW�FKDOOHQJHV�DERXW�WKHLU�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH��

7KH\�IRXQG�WKH�7DON�IRU�/HDUQLQJ�DVSHFW�XVHIXO�LQ�LPSURYLQJ�WKH�HIIHFWLYHQHVV�RI�WHDFKLQJ�DQG�OHDUQLQJ��
7KH\�IRXQG�WKH�OHDUQLQJ�UHVRXUFHV�YDOXDEOH��SDUWLFXODUO\�WKRVH�SURYLGHG�IRU�WKH�7DON�IRU�0DWKV�HOHPHQW�
RI�WKH�SURMHFW��

7KH�FDVH�SXSLO� IHDWXUH�ZDV�VHHQ�DV�DQ� LPSRUWDQW�DQG�GLVWLQFWLYH�HOHPHQW�RI�/HVVRQ�6WXG\� IRFXVLQJ
DWWHQWLRQ�RQ�WKH�OHDUQLQJ��8QOLNH�RWKHU REVHUYDWLRQ�EDVHG�DSSURDFKHV��WKH�IRFXV�LV�RQ�WKH�OHDUQLQJ�DQG�
WKH�FKLOG�UDWKHU�WKDQ�WKH�WHDFKHU��DQG�ZDV�VHHQ�WR�OHDG�WR�LQVLJKWV��VRPH�RI�ZKLFK�DUH�GHVFULEHG�EHORZ��
7KH� FDVH� SXSLO� IHDWXUH� ZDV� VHHQ� DV� YDOXDEOH� LQ� DOORZLQJ� WHDFKHUV� WR� IRFXV� RQ� SDUWLFXODU� EDUULHUV�
H[SHULHQFHG�E\�LQGLYLGXDO SXSLOV�

7KH� SXSLO� LQWHUYLHZ� ZDV� VHHQ� DV� D� XVHIXO� IHDWXUH�� $� QXPEHU� RI� WHDFKHUV� FRPPHQWHG� WKDW� WKH�
H[SHULHQFHV�RI�FKLOGUHQ�DUH�XQGHU�DSSUHFLDWHG��DQG�WKDW�YDOXDEOH�LQVLJKWV�FDQ�EH�JDLQHG�IURP�DVNLQJ�
FKLOGUHQ�DERXW�ZKDW�ZRXOG�KHOS�WKHLU�OHDUQLQJ��2QH�WHDFKHU�FRPPHQWHG�WKDW�KHDULQJ�SRVLWLYH�IHHGEDFN�
DERXW�D�OHVVRQ�IURP�D�FKLOG�WR�D�WHDFKHU�FDQ�EH�YHU\�SRZHUIXO�LQ�SRLQWLQJ�RXW�WR�IHOORZ�WHDFKHUV�ZKDW�
WKH\�QHHG�WR�GR�WR�LPSURYH�WKHLU�WHDFKLQJ�

7HDFKHUV�DOVR�OLNHG�WKH�IDFW�WKDW LW�GRHV�QRW SURPRWH�D�SDUWLFXODU�VW\OH��EXW�UDWKHU�D�ZD\�RI�LPSURYLQJ�
WHDFKLQJ�DQG�OHDUQLQJ��

3HUFHLYHG�EHQHILWV�RI�/HVVRQ�6WXG\

7HDFKHUV�LGHQWLILHG�D�QXPEHU�RI�EHQHILWV�RI�LPSOHPHQWLQJ�/HVVRQ�6WXG\��LQ�SDUWLFXODU�

x WKH�H[SHULHQFH�RI�VKDULQJ�SUDFWLFH�ZLWK�WHDFKHU�FROOHDJXHV�

x VKDUHG�SODQQLQJ�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

x LGHQWLI\LQJ�FRPSOHPHQWDU\�VNLOOV�

x UHIOHFWLQJ�RQ�SXSLO�OHDUQLQJ�ZLWK�FROOHDJXHV��DQG

x UHDFKLQJ�D�EHWWHU�XQGHUVWDQGLQJ�RI�SXSLO�QHHGV�

2QH�RI� WKH� IHDWXUHV� RI� /HVVRQ�6WXG\�ZKLFK� WHDFKHUV� IHOW� FRXOG� LPSURYH� WHDFKLQJ� DQG� OHDUQLQJ�ZDV�
VKDUHG�SUDFWLFH��7KLV� LQFOXGHG�KDYLQJ� WLPH�ZLWKLQ� WKH�VFKRRO�ZHHN� WR� WDON� WR�HDFK�RWKHU� DERXW� WKHLU�
SURIHVVLRQDO� SUDFWLFH� DQG� WR� REVHUYH� FROOHDJXHV¶ WHDFKLQJ� DQG� OHDUQLQJ� VW\OHV�� DSSURDFKHV� DQG�
WHFKQLTXHV��7HDFKHUV�LQ�VFKRROV�YLVLWHG�E\�WKH�SURMHFW�WHDP�DQG�E\�1,(65�VDLG�WKH\�EHQHILWWHG�IURP�
FROODERUDWLYH�SODQQLQJ�� IURP�ZRUNLQJ�DORQJVLGH�FROOHDJXHV�ZLWK�GLIIHUHQW�VWUHQJWKV� DQG� IURP�VKDULQJ�
FRPSOHPHQWDU\�VNLOOV��6KDUHG�SODQQLQJ�ZDV�VHHQ�DV�HQVXULQJ�WKDW�DOO�PHPEHUV�RI�WKH�WHDP�DUH�LQYROYHG�
DQG WDNH�UHVSRQVLELOLW\�IRU�WKH�OHVVRQ� EXW�ZDV�DOVR�ZHOFRPHG�VLQFH�LW�LV�DQ�DFWLYLW\�ZKLFK�LV�XVXDOO\�GRQH�
DORQH�7KH�VKDUHG�SUDFWLFH�DVSHFWV�ZHUH�VHHQ�WR�ZRUN�EHVW�ZKHQ�WKH�WHDP�ZRUNHG�ZHOO�WRJHWKHU��

6FKRROV�YLVLWHG�E\� WKH�SURMHFW� WHDP�DOVR� WDONHG�DERXW� WKH�EHQHILWV�RI�KDYLQJ� WLPH� WR� UHIOHFW�RQ�SXSLO�
OHDUQLQJ�DQG�WR�GLVFXVV�WKLV�ZLWK�FROOHDJXHV��5HDFKLQJ�D�JUHDWHU�XQGHUVWDQGLQJ�RI�SXSLO�QHHGV�WKURXJK�
/HVVRQ�6WXG\�ZDV�VHHQ�WR�KHOS�ZLWK� WKH�SODQQLQJ�RI�IXWXUH� OHVVRQV�DQG�ZLWK�GHOLYHU\��7HDFKHUV�DOVR�
WDONHG�DERXW�JHWWLQJ�LGHDV�IURP�SHHUV��LQFOXGLQJ�SUDFWLFHV�WKDW�ZHUH�QRW�YHUEDOO\�DUWLFXODWHG DQG�SHUKDSV�
XQFRQVFLRXVO\�SDUW�RI�DQRWKHU¶V� WHDFKLQJ�SUDFWLFH��7KLV� LV�NQRZQ�DV� WDFLW�NQRZOHGJH��9LVLWV� IURP�WKH�
SURMHFW� WHDP� IRXQG� WHDFKHUV� DZDUH� RI� WKH� GHYHORSPHQW� RI� PRUH�PDWXUH� UHODWLRQVKLSV� DPRQJ� VWDII�
LQYROYLQJ�WKH�VKDULQJ�DQG�LPSURYHPHQW�RI�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH��:KLOH�WKLV�FDQ�EH�DFKLHYHG�
ZKHQ�WHDFKHUV�UHWXUQ�IURP�&3'�FRXUVHV��WKH�SUHVHQFH�LQ�WKH�VFKRRO�RI�D�µOLYH¶ SURMHFW�LQ�/HVVRQ�6WXG\�
ZDV�VHHQ�DV�VWLPXODWLQJ�WKLV�SURFHVV��

7HDFKHU�OHDUQLQJ�IURP�/HVVRQ�6WXG\

:H�KDYH�UHIHUUHG�WR�D�QXPEHU�RI�ZD\V�LQ�ZKLFK�/HVVRQ�6WXG\�ZDV�VHHQ�E\�WHDFKHUV�DV LPSURYLQJ�WKHLU�
FODVVURRP� SUDFWLFH DQG� XQGHUVWDQGLQJ RI SXSLOV�� ,Q� DGGLWLRQ�� WHDFKHUV� UHSRUWHG� VSHFLILF� OHDUQLQJ LQ�
UHODWLRQ�WR�SXSLOV�DQG�FODVVURRP�OHDUQLQJ�EXW�DOVR�DW�ZLGHU��VFKRRO��OHYHO��

2QH�WHDFKHU�FRPPHQWHG�WKDW�LW�LV�SRVVLEOH�IRU�FKLOGUHQ�WR�JR�WKURXJK�D�ZKROH�OHVVRQ�ZLWKRXW�VD\LQJ�D�
ZRUG��DQG�WKDW�WKLV�ZRXOG�EH�PLVVHG�LQ�D�ELJ�FODVV� $�WHDFKHU�LQ�D�VFKRRO�WKDW KDG�DOUHDG\�EHHQ�XVLQJ�
µWDON¶ DSSURDFKHV�KDG�IRXQG�WKDW�WKH\�IRFXVHG�PRUH�RQ�WKH�FRQWHQW�RI�WDON�ZKHQ�XVLQJ�/HVVRQ�6WXG\��
ZKLOH�WKH\�KDG�SUHYLRXVO\�DVVXPHG�WKDW�WKH�µKXE�EXE¶ FUHDWHG�E\�WDON�ZDV SURGXFWLYH�

6SHFLILF� EDUULHUV� LGHQWLILHG� WKURXJK� /HVVRQ� 6WXG\� LQFOXGHG� SRRU� PHPRU\� DQG� SUREOHPV� ZLWK�
FRPSUHKHQVLRQ��6RPH�WHDFKHUV�KDG�EHHQ�PDGH�PRUH�DZDUH�RI�WKH�OLPLWDWLRQV�RI�SXSLOV¶ YRFDEXODU\�DQG�
KRZ�WKLV�LPSDFWHG�WKHLU�OHDUQLQJ��2QH�WHDFKHU�GHVFULEHG D�VSHFLILF�EDUULHU�ZKHQ�VKH�IRXQG�WKDW��ZKHQ�
XVLQJ� WKH� SURPSWV�� SXSLOV� GLG� QRW NQRZ� WKH� GLIIHUHQFH� EHWZHHQ� µGHVFULEH¶ DQG� µH[SODLQ¶�� /DFN� RI�
YRFDEXODU\�WR�H[SODLQ�WKH�OHDUQLQJ�SURFHVV�ZDV�ZLGHO\�UHSRUWHG��

7HDFKHUV�ZHUH�VWUXFN�E\� WKH� LPSRUWDQFH� WR�SXSLOV� RI�EHLQJ� µULJKW¶�� UHSRUWLQJ� WKLV� ILQGLQJ�DW� WKH� IRXUWK
WUDLQLQJ�GD\��6LPLODUO\�� LW�ZDV�UHDOLVHG�WKDW�SXSLOV�RIWHQ�KDYH�SDUWLFXODU�GLIILFXOW\�ZLWK� LQIHUHQFH�ZLWKLQ�
OLWHUDF\��EHLQJ�LQFOLQHG�WR�EHOLHYH�WKHUH�LV�D�µULJKW¶ DQVZHU�UDWKHU�WKDQ�D�UDQJH�RI�SRVVLELOLWLHV��7KH�GHJUHH�
WR�ZKLFK�SXSLOV�ZLVK�WR�SOHDVH�WKHLU�WHDFKHU�DOVR�EHFDPH�PRUH�DSSDUHQW�WR�VRPH�WHDFKHUV��SDUWLFXODUO\�
ZKHQ�FRQGXFWLQJ�SXSLO� LQWHUYLHZV�� ,QVLJKWV�ZHUH�DOVR� JDLQHG�UHJDUGLQJ WKH� OHDUQLQJ�RI�PRUH�TXLHW�RU�
LQDWWHQWLYH�SXSLOV�ZKR�KDG�EHHQ�DVVXPHG�WR�EH�QRW�SD\LQJ�DWWHQWLRQ�RU�OHDUQLQJ��7KURXJK�IRFXVLQJ�RQ�
VXFK�FKLOGUHQ�XVLQJ�WKH�FDVH�SXSLO�DSSURDFK��WHDFKHUV�KDG�IRXQG�WKHP�WR�EH�RIWHQ�WDNLQJ�LQ�PRUH�RI�WKH�
OHVVRQ� WKDQ� WKH\�KDG�DSSUHFLDWHG��7KLV� OHG�VRPH� WHDFKHUV� WR�TXHVWLRQ� WKH�HPSKDVLV�ZLWKLQ� WHDFKHU�
WUDLQLQJ�DQG�2IVWHG�FULWHULD�DURXQG�ORRNLQJ�IRU� DQG�FRUUHFWLQJ� µRII�WDVN¶ EHKDYLRXU��

)XUWKHU�LQVLJKW LQFOXGHG WKH�UHDOLVDWLRQ WKDW�FKLOGUHQ�FKRRVH�ZKR�WR�OLVWHQ�WR�LQ�FODVV�DQG�WKDW�WKLV�LPSDFWV�
RQ�WKHLU�OHDUQLQJ��VRPH�SXSLOV�FRQWULEXWLQJ�JRRG�UHVSRQVHV�PD\�QRW�EH�UHDGLO\�OLVWHQHG�WR�E\�RWKHUV��)RU�
SDLUHG�OHDUQLQJ��WKH�LPSDFW�RI�ZKR�FKLOGUHQ�DUH�SDUWQHUHG�ZLWK�ZDV�IRXQG�WR�EH�VWURQJHU�WKDQ�WHDFKHUV�
KDG�WKRXJKW��7KH�7DON�IRU�/HDUQLQJ�FRPSRQHQW�RI�WKH�LQWHUYHQWLRQ�KDG�UHYHDOHG�WR�VRPH�WHDFKHUV�WKH�
SRRU�DUWLFXODF\�RI�VRPH�SXSLOV��SDUWLFXODUO\�LQ�YHUEDOLVLQJ�WKHLU�VWUDWHJLHV��/DFN�RI�FRPSOH[�YRFDEXODU\�
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DQG�XQGHUVWDQGLQJ�DPRQJ�VRPH�SXSLOV�IRU�ZKRP�(QJOLVK�LV�DQ�DGGLWLRQDO�ODQJXDJH�ZDV�DOVR�DSSDUHQW�
WKURXJK�/HVVRQ�6WXG\�DQG��LQ�SDUWLFXODU��7DON�IRU�/HDUQLQJ�DSSURDFKHV��7KLV�KDG�WKHQ�EHHQ�KLJKOLJKWHG�
DV�DQ�LVVXH�IRU�VFKRROV�WR�DGGUHVV��$V�RQH�WHDFKHU�FRPPHQWHG�D�\HDU�LQWR�WKH�SURMHFW�

µ:H¶UH� DVNLQJ� SXSLOV� IRU� EHWWHU� YRFDEXODU\� EXW� WKH� FKLOGUHQ MXVW� GRQ¶W� NQRZ�D�ZLGH� UDQJH� RI�
YRFDEXODU\��VR�ZH¶YH�IHG�WKDW�EDFN�DQG�WKDW¶V�KDYLQJ�D�ELJ�SXVK�LQ�WKH�VFKRRO�¶

/HVVRQ�6WXG\�DOVR�KHOSHG�WHDFKHUV�WR� LGHQWLI\�EDUULHUV�WR�HIIHFWLYH�WHDFKLQJ�DQG�OHDUQLQJ�EH\RQG�WKH�
FODVVURRP��RQH�VFKRRO�KDG�LPSURYHG�LWV�XQGHUVWDQGLQJ�RI�2IVWHG¶V�DVVHVVPHQW�WKDW�WKHLU�SXSLOV�ZHUH
QRW� LQGHSHQGHQW� OHDUQHUV�� 7KLV� KDG� EHFRPH� DSSDUHQW� ZKHQ� WHDFKHUV� HQJDJHG� LQ� /HVVRQ� 6WXG\�
REVHUYDWLRQV�VDZ�WKDW�FKLOGUHQ�FRXOG�QRW�H[SODLQ�ZKDW�WKH\�KDG�GRQH�ZLWKLQ�WKH�OHVVRQ��

&KDQJHV�LQ�SUDFWLFH�UHVXOWLQJ�IURP�/HVVRQ�6WXG\

7HDFKHUV�VDLG�WKDW�/HVVRQ�6WXG\�KDG�OHG�WR�D�QXPEHU�RI�FKDQJHV�LQ�SUDFWLFH��7KHVH�LQFOXGHG�FKDQJHV�
LQ�PHWKRGV�DQG�DSSURDFKHV�IRU�FKLOGUHQ�ZLWK�LGHQWLILHG�EDUULHUV��RIWHQ�FDVH�SXSLOV��LQ�WKH�OLJKW�RI�LQVLJKWV�
LQWR� WKHLU� OHDUQLQJ�� ,Q� SDUWLFXODU�� WHDFKHUV� IHOW� WKH\� ZHUH� EHLQJ� PRUH� HIIHFWLYH� LQ� DFKLHYLQJ� WKHLU�
SDUWLFLSDWLRQ� LQ�FODVVURRP�WDON�� ,Q�RQH�FDVH��D�WHDFKHU�GHVFULEHG�KRZ�VKH�ZDV�QRZ�JLYLQJ�D�UHWLFHQW�
SXSLO�D�ZDLWLQJ�WLPH�WR�FRQWULEXWH��UDWKHU�WKDQ�PRYLQJ�RQ�ZKHQ�WKH\�GLG�QRW�UHVSRQG��6SHFLILF�SUDFWLFHV�
ZKLFK�KDG�EHHQ�FKDQJHG�LQFOXGHG�JUHDWHU�XVH�RI�HQDEOHUV��VXFK�DV JLYLQJ�SXSLOV�YRFDEXODU\�OLVWV�EHIRUH�
WKH�OHVVRQ�UDWKHU�WKDQ�DIWHU DQG DOORZLQJ�SXSLOV�WR�XVH�LFRQV�LQ�SODFH�RI�ZRUGV�IRU�SODQQLQJ��,W�ZDV�VHHQ�
DV�LPSRUWDQW�WR�SXW�VXFK�HQDEOHUV�LQ�SODFH�IRU�DOO�FKLOGUHQ�WR�DYRLG�VWLJPDWLVDWLRQ�RI� ORZHU�DFKLHYHUV��
$QRWKHU�FKDQJH�ZDV�LQ�JXLGHG�UHDGLQJ��WR�LQFOXGH�JUHDWHU�XVH�RI�LQIHUHQFH��

$�QXPEHU�RI�WHDFKHUV�VDLG�WKH\�KDG�LQFUHDVHG�WKH�XVH�RI�WDON�LQ�WKHLU�OHVVRQV��)RU�VRPH��WKLV�KDG OHG�WR�
FRQVLGHUDEOH�FKDQJH�LQ�WKHLU�WHDFKLQJ�VW\OH��7KH\�DOVR�IRXQG�WKH\�KDG�D�ZLGHU�UHSHUWRLUH�RI�UHVSRQVHV�
WR�XVH�ZKHQ�SXSLOV�ZHUH�QRW�DSSHDULQJ�WR�OHDUQ��$V�RQH�H[SHUW�WHDFKHU�FRPPHQWHG��

µ+DYLQJ�EHHQ�WKURXJK�WKH�/HVVRQ�6WXG\�SURFHVV��,�ILQG�P\VHOI�ZLWK�D�EDQN�RI�LGHDV�WR�WU\�DQG�
PHWKRGV�WR�HPSOR\²PRUH�WDON��OHVV�WDON��GLIIHUHQW�UHVRXUFHV��FRORXU��PRYHPHQW��DQG�DSSO\�LW�WR�
ZKDW�ZH�KDYH�VHHQ�ZLWK�WKH�FDVH�SXSLOV�¶

7KLV�WHDFKHU�VDLG�WKDW�VKH�DQG�KHU�FROOHDJXHV�QRZ�XVHG�µWDON¶ LQ�DOO�RI�WKHLU�OHVVRQV��6KH�DOVR�FRPPHQWHG�
WKDW�VKH�FRQVWDQWO\�WKLQNV�DERXW�D�OHVVRQ¶V�LPSDFW�RQ�SXSLOV¶ OHDUQLQJ�

µ,�HYDOXDWH�HYHU\�VHFRQG�WR�FKHFN�WKDW�HYHU\�FKLOG�LV�KDYLQJ�LPSDFW�IURP WKH�OHVVRQ�DQG�,�IHHO�
FRQILGHQW�WR�FKDQJH�LW�PLG�OHVVRQ�WR�XVH�VRPHWKLQJ�ZH�KDYH�IRXQG�RXW�WKURXJK�/HVVRQ�6WXG\�¶

7HDFKHUV�VDLG�WKDW�REVHUYDWLRQ�FRQWLQXHG�WR�EH�XVHG�IRU�DSSUDLVDO�DQG�IRU�VFKRRO�LPSURYHPHQW�EXW�WKDW�
WKLV�GLG�QRW�IROORZ�D�/HVVRQ�6WXG\�DSSURDFK��,W�ZDV�VHHQ�DV�LPSRUWDQW�WKDW�LW�GLG�QRW�VLQFH�/HVVRQ�6WXG\�
ZDV�QRW�DLPHG�DW�SURGXFLQJ�DQ�RXWVWDQGLQJ�OHVVRQ��EXW�IRFXVHG RQ�WKH�EDUULHUV�WR�OHDUQLQJ�RI�SDUWLFXODU�
FKLOGUHQ��

/HVVRQ�6WXG\�KDG�DOVR�UHVXOWHG�LQ�RWKHU�FKDQJHV�LQ�VFKRRO�SUDFWLFH��)RU�H[DPSOH��RQH�VFKRRO�KDG�DGGHG�
SXSLO� REVHUYDWLRQ� WR� WKH� SURFHVV� RI� UHFUXLWLQJ� QHZ� WHDFKHUV�� ORRNLQJ� DW� WKH� TXDOLW\� RI� DSSOLFDQWV¶
REVHUYDWLRQ��

µ6R�ZH�FDQ�VHH�KRZ� WKH�QHZ� WHDFKHU�ZLOO� EH�XVLQJ�REVHUYDWLRQ� WR� WDON�DERXW� WKH�FKLOGUHQ ¶V�
OHDUQLQJ�DQG�KRZ�WKH\�FDQ�LQWHUDFW�ZLWK�D�FROOHDJXH�WR�GR�WKDW�¶

7KH� VDPH� VFKRRO� ZDV� XVLQJ� /HVVRQ� 6WXG\� WR� DVVHVV� WKH� QHHGV RI� SXSLOV� ZLWK� VSHFLDO� QHHGV� RU�
GLVDELOLWLHV��6(1'���

,PSDFW

)LUVW��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WHDFKHUV�JHQHUDOO\�IHOW�WKDW�WKH�LPSDFW�RI�WKH�SURMHFW�UHVXOWHG�IURP�WKH�
FRPELQDWLRQ�RI�/HVVRQ�6WXG\�PHWKRGV�DQG�WKH�7DON�IRU�/HDUQLQJ�DVSHFW��UDWKHU�WKDQ�HLWKHU�RI�WKHVH�WZR�
VHSDUDWHO\��7DON�IRU�/HDUQLQJ�ZDV�QRW�VHHQ�WR�KDYH�DQ�LQIOXHQFH�RQ�LWV�RZQ��SDUWLFXODUO\�VLQFH�VFKRROV�
ZHUH�DOUHDG\�XVLQJ�D�YHUVLRQ�RI�WKLV�DOUHDG\��7HDFKHUV�DOVR�IHOW�WKDW�LW�ZRXOG�EH�GLIILFXOW�WR�VKRZ�LPSDFW�
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TXDQWLWDWLYHO\�DQG�WR�OLQN�DQ\�LPSURYHPHQW�WR�/HVVRQ�6WXG\��SDUWLFXODUO\�IRU�FKLOGUHQ�HOLJLEOH�IRU�WKH�SXSLO�
SUHPLXP�ZKR�KDYH�EHHQ�DVVLVWHG�E\�D�UDQJH�RI�LQWHUYHQWLRQV��2QH�YLHZ�ZDV�WKDW��WR�KDYH�DQ�LPSDFW��
WKH�XVH�RI�/HVVRQ�6WXG\�QHHGV�WR�EH�VXVWDLQHG��7KH�YLHZ�ZDV�DOVR�H[SUHVVHG�WKDW�IRU�/HVVRQ�6WXG\�WR�
KDYH�D�VLJQLILFDQW�LPSDFW�RQ�SXSLO�SHUIRUPDQFH��WKH�ZKROH�VFKRRO�QHHGV�WR�EH�LQYROYHG��UDWKHU�WKDQ�MXVW�
<HDUV���DQG����

7HDFKHUV�EHOLHYHG� QRQHWKHOHVV� WKDW�/HVVRQ�6WXG\�ZDV�KDYLQJ�DQ�LPSDFW�RQ�SXSLO�SURJUHVV�DQG�ZDV�
FRQWULEXWLQJ� WR� WHDFKHU�GHYHORSPHQW�DW� WKH�VDPH�WLPH��6RPH�WHDFKHUV�DOVR�VDLG� LW�KDG� LPSDFWHG�RQ�
OHDUQLQJ�DFURVV�WKH�VFKRRO��7KLV�KDG�FRPH�DERXW�ZKHUH�SDUWLFLSDWLQJ�WHDFKHUV��DQG�SDUWLFXODUO\�VHQLRU�
OHDGHUV��KDG�UHSRUWHG�RQ�WKH�SURMHFW�DW�WHDP�PHHWLQJV�DQG�WHDFKHUV�KDG�DFWHG�RQ�ILQGLQJV�UHODWLQJ�WR�
EDUULHUV�DQG�HQDEOHUV�LQ�QRQ�/HVVRQ�6WXG\�FODVVHV�

6RPH�WHDFKHUV�VDLG�WKH\�KDG�REVHUYHG�D�FKDQJH�LQ�UHODWLRQ�WR�WKH�SHUIRUPDQFH�RI�LQGLYLGXDO�FDVH VWXG\�
SXSLOV� DQG�PRUH�ZLGHO\�DV�D�UHVXOW�RI�FKDQJHV�WKH\�PDGH�WR�WKHLU�WHDFKLQJ��7KHVH�FKDQJHV�LQFOXGHG�
LPSURYHPHQWV�LQ�YRFDEXODU\��UHDGLQJ�FRPSUHKHQVLRQ��LQIHUHQFH�LQ�HQDEOLQJ�GHHSHU�WKLQNLQJ� DQG�ZULWLQJ�
XVLQJ� LQIHUHQFH�� ,QGLYLGXDO�SXSLOV�ZHUH�UHSRUWHG WR�KDYH�EHFRPH�PRUH�DZDUH�RI�KRZ�WKH\� OHDUQ�� WKH�
HQDEOHUV� WKH\�QHHG� DQG� WR�EH�PRUH�DUWLFXODWH�DERXW�KRZ�WKH\� OHDUQ��$OWKRXJK�D�QXPEHU�RI�VFKRROV�
DOUHDG\�KDG�7DON�IRU�/HDUQLQJ�DSSURDFKHV�LQ�SODFH��WKH�TXDOLW\�RI�WDON�ZDV�VHHQ�WR�KDYH�LPSURYHG�DQG�
WR�EH�WDNLQJ�WKH�IRUP�RI�D�GLDORJXH�UDWKHU�WKDQ�SXSLO�VWDWHPHQWV�DERXW�WKHLU�OHDUQLQJ��3XSLO�YRFDEXODU\�
ZDV�DOVR�UHSRUWHG�WR�KDYH�LPSURYHG��

,Q�WHUPV�RI�LPSDFW�RQ�WHDFKHU�SUDFWLFH��WHDFKHUV�IHOW�WKDW�LW�KDG�OHG�WR�LPSURYHPHQWV��SDUWLFXODUO\�DPRQJ�
WKRVH�DW�DQ�HDUO\ VWDJH�LQ�WKHLU�FDUHHU��2QH�H[SHUW�WHDFKHU�FRPPHQWHG�

µ:H�DUH�DOO�EHWWHU��PRUH�UHIOHFWLYH�� WHDFKHUV�DQG�ZH�WDUJHW� WKH�FKLOGUHQ�SRVLWLYHO\� WR�SURGXFH�
SHUIRUPDQFH�¶

)RU�PRUH�H[SHULHQFHG�WHDFKHUV�LW�ZDV�VHHQ�WR�GHHSHQ�WKH�OHYHO�RI�XQGHUVWDQGLQJ�RI�KRZ�SXSLOV�OHDUQ��,W�
ZDV�DOVR�IHOW�WKDW�SODQQLQJ�ZLWKLQ�WHDPV�KDG�LPSURYHG�DQG�WKDW�WHDP�ZRUNLQJ�PRUH�JHQHUDOO\�ZDV�EHWWHU�
DV�D�UHVXOW�RI�/HVVRQ�6WXG\��2QH�H[SHUW� WHDFKHU�FRPPHQWHG�WKDW� WKH�REMHFWLYH�ZLWKLQ�WKH�-DSDQHVH�
PRGHO�RI�/HVVRQ�6WXG\�LV�RQ�WHDFKHU�SURIHVVLRQDO�GHYHORSPHQW�UDWKHU�WKDQ�SXSLO�LPSDFW��DQG�WKDW�IRU�
KHU�VFKRRO�WKLV�ZDV�WKH�HIIHFW�WKH\�ZHUH�PRVW�LQWHUHVWHG�LQ��

$�QXPEHU�RI�WHDFKHUV�LGHQWLILHG WKH�µFDVH�SXSLO¶ DVSHFW�RI�/HVVRQ�6WXG\�DV�LWV�PRVW�GLVWLQFWLYH�IHDWXUH�
EULQJLQJ�WKH�IRFXV�RQ�WKH�LPSDFW�RI�WHDFKLQJ�UDWKHU�WKDQ�WKH�WHDFKLQJ�LWVHOI��)XUWKHUPRUH��LW�ZDV�VHHQ�WR�
DOORZ�IRU�D�IRFXV�RQ�LQGLYLGXDO�FKLOGUHQ�UDWKHU�WKDQ�JURXSV�RI�SXSLOV��2QH�H[SHUW�WHDFKHU�FRPPHQWHG��D�
\HDU� LQWR� WKH� SURMHFW� WKDW� WHDFKHUV� KDG� EHFRPH� EHWWHU� REVHUYHUV� DQG�PRUH� IRFXVHG� RQ� FKLOGUHQ¶V�
OHDUQLQJ�

6RPH� WHDPV� VDLG� WKDW�� DV� /HVVRQ�6WXG\� KDG�GHYHORSHG�� WKH\� KDG�EHHQ� DEOH� WR� H[WHQG� WKHLU� IRFXV�
EH\RQG� FDVH� VWXG\� SXSLOV� WR� D�ZLGHU� JURXS��7KLV�ZDV� SDUWO\� EHFDXVH��ZKLOH� FKRRVLQJ� FKLOGUHQ�ZLWK�
VSHFLILF�EDUULHUV�WR�OHDUQLQJ��WHDPV�DOVR�IRXQG�WKDW�WKHVH�H[LVWHG�DPRQJ�RWKHU�SXSLOV�EXW�KDG�QRW�EHHQ�
LGHQWLILHG��

6RPH�WHDFKHUV�IHOW�WKDW�WKH�SXSLO�LQWHUYLHZV�KDG�SDUWLFXODU�LPSDFW�DQG�ZHUH�RQH�RI�WKH�EHVW�IHDWXUHV�RI�
/HVVRQ� 6WXG\�� 6RPH� WHDPV� KDG� IRXQG� LW� PRUH� HIIHFWLYH� WR� LQWHUYLHZ� SXSLOV� WRJHWKHU� UDWKHU� WKDQ�
LQGLYLGXDOO\�EHFDXVH�WKLV�IHOW�PRUH�QDWXUDO�DQG�OHVV�LQWLPLGDWLQJ� 3DUWLFXODU�EHQHILW�ZDV�LGHQWLILHG�LQ�EHLQJ�
DEOH�WR�VKRZ�WR�SXSLOV�WKDW�WKHLU�IHHGEDFN�KDG�EHHQ�OLVWHQHG�WR�DQG�WKHLU�VXJJHVWLRQV�WDNHQ�XS� 2QH�
OLPLWDWLRQ�RI�WKH�SXSLO�LQWHUYLHZ�ZDV�IRXQG�LQ�WKH�FRQWULEXWLRQ�RI�TXLHW�SXSLOV��$QRWKHU�ZDV�WKH�WHQGHQF\�
DPRQJ�VRPH�SXSLOV�WR�WHOO�WHDFKHUV�ZKDW�WKH\�WKLQN�WKH\�ZDQW�WR�KHDU��WR�SOHDVH�WKHP�UDWKHU�WKDQ�EH�
VHHQ�WR�EH�FULWLFLVLQJ��)RU�WKLV�UHDVRQ��RQH�VFKRRO�IHOW�WKDW�WKH\�VKRXOG�FKRRVH�PRUH�YRFDO�RU�DUWLFXODWH�
SXSLOV�LQ�IXWXUH��

7KH�/HVVRQ�6WXG\�DSSURDFK�KDG�DOVR�HQDEOHG�WHDFKHUV�WR�LPSURYH�SXSLO�SHUIRUPDQFH�WKURXJK�EHWWHU�
SDLULQJ��ERWK�RI�FDVH�VWXG\�SXSLOV�DQG�RWKHUV��/HVVRQ�6WXG\�KDG�KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�EDODQFHG�
SDLUV�ZLWK�QR�GRPLQDWLQJ�SDUWQHU��,W�DOVR�EHFDPH�DSSDUHQW�WR�VRPH�WHDFKHUV�WKDW�FKLOGUHQ�RIWHQ�KDYH�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

FOHDU�LGHDV�RI�ZKR�WKH\�SUHIHU�WR�ZRUN�ZLWK�DQG�WKDW�WKLV�FDQ�EH�XVHG�WR�KHOS�HQVXUH�WKDW�SDLULQJ�IDFLOLWDWHV�
OHDUQLQJ��

)LQDOO\��WKHUH�ZDV�DOVR�VRPH�HYLGHQFH�WKDW�/HVVRQ�6WXG\�KDG�LQFUHDVHG�VFKRROV¶ FDSDFLW\�WR�VKDUH�JRRG�
SUDFWLFH�ZLWK�RWKHU�VFKRROV��ZLWK�RQH�H[SHUW�WHDFKHU�UHSRUWLQJ�WKDW��D�\HDU�LQWR�WKH�SURMHFW��LW�ZDV�ZRUNLQJ�
ZLWK�D�ORFDO�VHFRQGDU\�VFKRRO�LQWHUHVWHG�LQ�LQWURGXFLQJ�/HVVRQ�6WXG\�DV�&3'�IRU�LWV VWDII�

&RQFOXVLRQV�RI�WKH�SURFHVV�HYDOXDWLRQ

x 7KH�WHQ�VFKRROV�SDUWLFLSDWLQJ�LQ�WKH�SURFHVV�HYDOXDWLRQ�KDG�OLWWOH�SUHYLRXV�H[SRVXUH�WR�/HVVRQ�
6WXG\�DQG�KDG�ODUJHO\�H[SHULHQFHG�WHDFKHU�REVHUYDWLRQ�LQ�WKH�FRQWH[W�RI�VFKRRO�LPSURYHPHQW�
RU�VWDII�GHYHORSPHQW��/HVVRQ�6WXG\�ZDV�VHHQ�DV�GLVWLQFW�IURP�VWDQGDUG�REVHUYDWLRQ�LQ�LWV�IRFXV�
RQ�WKH�SXSLO�DQG�LQ LWV�FRPELQDWLRQ�RI�REVHUYDWLRQ�DQG�IHHGEDFN��

x 7HDFKHUV�NQHZ�YHU\�OLWWOH�DERXW�/HVVRQ�6WXG\�EHIRUH�WKH�LQWHUYHQWLRQ��7KLV�ZDV�QRW�WUXH�RI�7DON�
IRU� /HDUQLQJ��ZKHUH�DSSURDFKHV�DLPHG�DW�SURPRWLQJ� WDON�ZHUH� XVHG� WR� YDU\LQJ�H[WHQWV� LQ� D�
QXPEHU�RI�WKH�VFKRROV��+RZHYHU��DV�ZLWK�SHHU�REVHUYDWLRQ��WKH�DSSURDFK�WR�WDON�KDG�QRW�EHHQ�
V\VWHPDWLF��VXVWDLQHG� RU�XVHG�DFURVV�WKH�VFKRRO��

x 7KH�SURMHFW�WHDP�RUJDQLVHG�ILYH GD\V�RI�WUDLQLQJ�GXULQJ�WKH�FRXUVH�RI�WKH�LQWHUYHQWLRQ��7HDFKHUV�
UDWHG�WKH�WUDLQLQJ�KLJKO\��ILQGLQJ�LW�ZHOO�VWUXFWXUHG��LQWHUHVWLQJ� DQG�EDVHG�RQ�HYLGHQFH��7KH\�IHOW�
ZHOO�SUHSDUHG�IRU�LPSOHPHQWDWLRQ�DQG�HTXLSSHG�ZLWK�WKH�UHVRXUFHV�WKH\�QHHGHG��

x ,PSOHPHQWLQJ� /HVVRQ�6WXG\� GLG� SODFH� VRPH�GHPDQGV�RQ� VFKRROV� WR� UHOHDVH� WHDFKHUV� IURP�
OHVVRQV�DQG�WR�DOORZ�WLPH�IRU�SODQQLQJ��GHOLYHU\� DQG�UHIOHFWLRQ��5HODWLYHO\�IHZ�GLIILFXOWLHV�ZHUH�
UHSRUWHG�� ZLWK� WHDFKHU� VLFNQHVV� DQG� VWDII� WXUQRYHU� DPRQJ� WKH� IHZ� IDFWRUV� DIIHFWLQJ�
LPSOHPHQWDWLRQ�DW�VFKRRO�OHYHO��

x 7HDFKHUV� IRXQG WKH� /HVVRQ� 6WXG\� SURFHVV²IRU� H[DPSOH� VHOHFWLRQ� RI� FDVH� SXSLOV� DQG�
REVHUYDWLRQ²HDVLHU� WKDQ� WKH\� KDG� DQWLFLSDWHG� 7KH\� GLG� QRW� ZHOFRPH� WKH� UHFRUG�NHHSLQJ�
DVSHFW�RI� WKH� SURMHFW�� WKRXJK�XQGHUVWRRG�ZK\� LW�ZDV� QHFHVVDU\� DQG� IRXQG�ZD\V� WR�PDNH� LW�
HDVLHU�

x 9LVLWV�E\�ERWK�XV�DQG�WKH�SURMHFW�WHDP�IRXQG�VFKRROV�LPSOHPHQWLQJ�/HVVRQ�6WXG\�DFFRUGLQJ�WR�
WKH� SURMHFW� GHVLJQ� DQG� WKHUH� ZHUH� IHZ� FRQFHUQV� DERXW� ILGHOLW\�� 7HDFKHUV� OLNHG� WKH� EDODQFH�
EHWZHHQ�SUHVFULSWLRQ�DQG�IUHHGRP�ZLWKLQ�/HVVRQ�6WXG\��

x 7KHUH� ZDV� HYLGHQFH� WKDW� VRPH� WHDFKHUV� DQG� VFKRROV� ZHUH� FKDQJLQJ� WKHLU� SHUVSHFWLYH� E\�
IRFXVLQJ�PRUH�VWURQJO\�RQ�WKH�SXSLO�DQG�WKHLU�EDUULHUV�WR�OHDUQLQJ��UDWKHU�WKDQ�WHDFKHU�GHOLYHU\��

x 7HDFKHUV�YLHZHG�/HVVRQ�6WXG\�DQG�7DON� IRU�/HDUQLQJ�SRVLWLYHO\��SODFLQJ�SDUWLFXODU�YDOXH�RQ�
RSSRUWXQLWLHV�WR�REVHUYH�SHHUV��UHIOHFW�RQ�WKHLU�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH��XVH�WKH�7DON�IRU�
/HDUQLQJ�DSSURDFK�DQG�UHVRXUFHV��DQG�IRFXV�RQ�FKLOGUHQ�WKURXJK�WKH�FDVH�VWXG\�SXSLO�IHDWXUH��

x 7HDFKHUV� YDOXHG� RSSRUWXQLWLHV� WR�ZRUN� DORQJVLGH� FROOHDJXHV�ZLWK� GLIIHUHQW� VWUHQJWKV� DQG� WR�
FROODERUDWH� LQ� DFWLYLWLHV� ZKLFK� WHDFKHUV� RIWHQ� FDUU\� RXW� DORQH�� IRU� H[DPSOH� SODQQLQJ� DQG�
UHIOHFWLRQ��

)RUPDWLYH�ILQGLQJV

$�QXPEHU�RI�SDUWLFLSDWLQJ�VFKRROV�ZHUH�SODQQLQJ�WR�H[WHQG�WKH�XVH�RI�/HVVRQ�6WXG\�DQG�WR�FRQWLQXH�LWV�
XVH�EH\RQG�WKH� OLIH�RI� WKH�SURMHFW��2QH�VFKRRO�KDG�DOUHDG\�EHJXQ�WR�XVH� LW� LQ�.H\�6WDJH���DQG�ZDV�
NHHSLQJ�WR�WKH�IXOO�DSSURDFK�XVHG�ZLWKLQ�WKH�(()�SURMHFW��7KLV�VDPH�VFKRRO�ZDV�EXLOGLQJ�/HVVRQ�6WXG\�
LQWR�LWV�PDLQ�VWDII�PHHWLQJV�DQG�ZDV�XVLQJ�LW�DV�WKH�VFKRRO¶V�PDLQ�IRUP�RI�&3'��7KH�VFKRRO�ZDV�DOVR�
FRQVLGHULQJ�LPSOHPHQWLQJ�LW�DFURVV�SKDVHV��IRU�H[DPSOH�IRUPLQJ�WHDPV�RI�WHDFKHUV�LQ�<HDUV������DQG����
2QH�RI�WKH�RWKHU�FDVH�VWXG\�VFKRROV�KDG�DOVR�LQFOXGHG�DQRWKHU�WHDFKHU�LQ�WKH�/HVVRQ�6WXG\�WHDP�WR�
LQFUHDVH�WKH�VFKRRO¶V�FDSDFLW\�WR�GHOLYHU�/HVVRQ�6WXG\�EH\RQG�WKH�OLIH�RI�WKH�(()�SURMHFW��



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

+RZHYHU��RWKHU�VFKRROV�WKDW�SODQQHG�WR�FRQWLQXH�LWV�XVH�EH\RQG�WKH�SURMHFW�DQG�WR�UROO� LW�RXW�WR�RWKHU�
\HDU�JURXSV�GLG�QRW�DOO�LQWHQG�WR�XVH�WKH�DSSURDFK�ZLWK�WKH�GHJUHH�RI�LQWHQVLW\�WKDW WKH�SURMHFW�HQWDLOHG��
&RVW�ZDV�WKH�PDLQ�UHDVRQ�EHKLQG�DQ\�VXFK�SODQV��ZKLFK�WRRN�D�QXPEHU�RI�IRUPV��6RPH�VFKRROV�SODQQHG�
WR�XVH�IHZHU�URXQGV�DQG�WR�WLPH�WKHVH�IXUWKHU�DSDUW��2QH�VFKRRO�SODQQHG�WR�FRQWLQXH�ZLWK�WHDPV�RI�WKUHH�
WHDFKHUV��FKRRVLQJ�FDVH�VWXG\�SXSLOV�LQ�OLQH�ZLWK�WKH�VFKRRO¶V�SULRULWLHV�EXW�ZLWK�OHVV�ZULWLQJ�XS��$QRWKHU�
VFKRRO�ZDV�PDNLQJ�VLPLODU�SODQV��&RQWLQXLQJ�ZLWK�D�µGLOXWHG¶ YHUVLRQ�RI�/HVVRQ�6WXG\�ZDV�QRW�VHHQ�DV�
LGHDO��ZLWK�WHDFKHUV�DFNQRZOHGJLQJ�WKDW�/HVVRQ�6WXG\¶V�HIIHFWLYHQHVV�VWHPPHG� LQ�SDUW�DW�OHDVW� WR�LWV�
LQWHQVLW\��7KHUHIRUH��D�PRUH�GLOXWHG YHUVLRQ�ZDV�VHHQ�DV�SRWHQWLDOO\�OHVV�HIIHFWLYH��$V�RQH�H[SHUW�WHDFKHU�
FRPPHQWHG�

µ,�WKLQN�SUREDEO\�LI�\RX�GLOXWHG�LW�\RX¶G�JHW�GLOXWHG�RXWFRPHV« ,�WKLQN�LW¶V�DERXW�WKH�GHSWK�DQG�
WKH�LQWHQVLW\�RI�TXLWH�D�IHZ�FROOHDJXHV�VLWWLQJ�DURXQG�UHDOO\�IRUHQVLFDOO\�ORRNLQJ�DW�WKH�OHDUQLQJ�
ZLWK�WKH�FKLOG�DQG�WKDW¶V�ZKHUH�\RX�JHW�D�GHSWK�RI�XQGHUVWDQGLQJ�¶

$V�ZLWK�WKH�LQLWLDO�GHFLVLRQ�WR�SDUWLFLSDWH�LQ�/HVVRQ�6WXG\��D�VFKRRO¶V GHFLVLRQ�WR�FRQWLQXH�LW�ZDV�VHHQ�WR�
GHSHQG�RQ�WKH�FRPPLWPHQW�RI�WKH�VHQLRU�WHDP²SDUWLFXODUO\�WKDW�RI�WKH�KHDGWHDFKHU��7KH�EDVLV�IRU�WKLV�
GHFLVLRQ�ZDV�WKH�SHUFHLYHG�LPSDFW�DQG�HIIHFWLYHQHVV�RI�WKH�DSSURDFK DQG�DOVR�LWV�µILW¶ ZLWK�WKH�VFKRRO¶V�
REMHFWLYHV�LQ�UHODWLRQ�WR�UDLVLQJ�SXSLO�DWWDLQPHQW�DQG�LPSURYLQJ�WKH�TXDOLW\�RI�WHDFKLQJ��7DON�IRU�/HDUQLQJ�
ZDV� VHHQ� DV� SDUWLFXODUO\� UHOHYDQW� WR� VFKRROV¶ SULRULWLHV�� LQFOXGLQJ� WKH� QHHG� WR� UHVSRQG� WR� 2IVWHG¶V�
DVVHVVPHQWV�LQ�UHODWLRQ�WR�SXSLOV¶ DELOLWLHV�WR�WDON��7KH�FRPPLWPHQW�RI�VHQLRU�OHDGHUV�ZDV�DOVR�VHHQ�DV�
LPSRUWDQW�IRU�HQVXULQJ�WKDW�WHDFKHUV�ZHUH�JLYHQ�WLPH�DQG�RWKHU�UHVRXUFHV�WR�FRQWLQXH�WR�GHOLYHU�/HVVRQ�
6WXG\�

$OWKRXJK�LPSOHPHQWHG�E\�D�WHDP��LW�ZDV�VHHQ�DV�LPSRUWDQW�WKDW�WKH�SURMHFW�LV�OHG�E\�RQH�LQGLYLGXDO��2QH�
VFKRRO�ZDV�FHPHQWLQJ�LWV�FRPPLWPHQW�WR�/HVVRQ�6WXG\�WKURXJK�LQIRUPLQJ�WKH�JRYHUQLQJ�ERG\�DERXW�WKH�
SURMHFW��LWV�LPSDFW� DQG�SURJUHVV��&RVW�ZDV�WKH�PDLQ�GUDZEDFN�RI�FRQWLQXLQJ�WR�XVH�/HVVRQ�6WXG\�RQ�
WKH�VFDOH�GHOLYHUHG�ZLWKLQ�WKH�SURMHFW��RU�LQFRUSRUDWLQJ�/HVVRQ�6WXG\�LQWR�D�VFKRRO¶V�&3'��$�SDUWLFXODU�
FRVW�ZDV�LGHQWLILHG�LQ�WKH�LQYROYHPHQW�RI�H[SHUW�WHDFKHUV��XVXDOO\�WKH�KHDG�RU�GHSXW\� DQG�RI�KDYLQJ�WR�
XVH�VXSSO\�WHDFKHUV�WR�ILOO�JDSV��7R�DGGUHVV�WKLV��RQH�RI� WKH�FDVH�VWXG\�VFKRROV�ZDV�XVLQJ� WHDFKLQJ�
DVVLVWDQWV WR�FRYHU�/HVVRQ�6WXG\ VHVVLRQV�GHOLYHUHG�LQ�DGGLWLRQ�WR�WKH�SURMHFW�LQ�.6���$QRWKHU�IDFWRU�
ZDV�WLPH�VSHQW�E\�WHDFKHUV�RXWVLGH�RI�WKHLU�FODVVURRP��ZKLFK�ZDV�VHHQ�WR�UHVXOW�LQ�ORVV�RI�FRQWLQXLW\��
)RU� WKHVH� UHDVRQV�� VRPH� VFKRROV� VDLG� WKH\� ZHUH� FRQVLGHULQJ� XVLQJ� LW� RQ� D�PRUH� OLPLWHG� EDVLV�� IRU�
H[DPSOH�ZLWK�WHDFKHUV� LQ�QHHG�RI� LPSURYHPHQW� LQ�VSHFLILF�DUHDV�RI� WKHLU�SUDFWLFH��$W� WKH�VDPH�WLPH��
VFKRROV�ZHUH�FOHDU�WKDW�/HVVRQ�6WXG\�VKRXOG�QRW�EH�XVHG�DV�SDUW�RI�WKH�DSSUDLVDO�SURFHVV�LWVHOI�RU�WR�
MXGJH�WHDFKHU�SHUIRUPDQFH��

'RHV�LWV�HYLGHQFH�EDVH�LQIOXHQFH�ZKHWKHU�VFKRROV�GHFLGH�WR�FRQWLQXH�LQ�LWV�XVH"�7HDFKHUV�VDLG�WKDW�WKH�
HYLGHQFH� EDVH�ZDV� LPSRUWDQW� LQ� WKHLU� SDUWLFLSDWLRQ� LQ�� DQG� FRPPLWPHQW� WR� WKH� SURMHFW� EHFDXVH� WKH�
LQYHVWPHQW� KDG� WR� EH� VHHQ� WR� EH�ZRUWKZKLOH��+RZHYHU�� ORQJHU� WHUP� XVH ZRXOG� DOVR� GHSHQG�RQ� WKH
SHUFHLYHG�LPSDFW�RQ�FKLOGUHQ�DQG�WHDFKHUV�LQ�WKHLU�VFKRRO��:KLOH�VRPH�RI�WKLV�LPSDFW�PLJKW�EH�DSSDUHQW�
LQ�.H\�6WDJH���UHVXOWV��VRPH�PLJKW�QRW��7KHUHIRUH��VFKRROV�ZHUH�LQWHUHVWHG�WR�VHH�ZKHWKHU�SXSLOV¶ OHYHOV�
RI�DWWDLQPHQW�LPSURYHG��VLQFH�WKLV�ZRXOG�PDNH�WKH�FDVH�IRU�/HVVRQ�6WXG\�PRUH�FRQYLQFLQJ�WR�WHDFKHUV��
,W�ZDV�DOVR�VDLG�WKDW�KDYLQJ�DQ�HYLGHQFH�EDVH��DV�D�UHVXOW�RI�WKH�(()�SURMHFW��ZRXOG�HQFRXUDJH�RWKHU�
VFKRROV�WR�DGRSW�/HVVRQ�6WXG\�

&RQWURO�JURXS�DFWLYLW\

,Q�-XQH������ DOO���� VFKRROV�LQYROYHG�LQ�WKH�SURMHFW�ZHUH�FRQWDFWHG�WR�WDNH�SDUW�LQ�D�SRVW�HYDOXDWLRQ�
VXUYH\��,W�ZDV�DJUHHG�DW�WKH�SURMHFW�PDQDJHPHQW�JURXS�PHHWLQJ�RQ����$SULO����� WKDW�WKH�FRQWDFWLQJ�RI�
WKH�FRQWURO�VFKRROV�VKRXOG�EH�OHIW�XQWLO�DIWHU�WKH�ILQDO�FRKRUW�RI�VWXGHQWV�KDG�WDNHQ�WKHLU�.6��HYDOXDWLRQV�
WR�PLQLPLVH�WKH�OLNHOLKRRG�RI�LQIOXHQFLQJ�WKH�FRQWURO�VFKRROV��7KLV�WRRN�SODFH�EHWZHHQ���±���-XQH�ZKHQ�
WKH�HYDOXDWLRQ�WHDP�IURP�WKH�/RQGRQ�6FKRRO�RI�(FRQRPLFV�HPDLOHG�DOO�WKH�VFKRROV�ZLWK�DQ�DJUHHG�XSRQ�
VXUYH\�DLPLQJ�WR�GRFXPHQW�WKHLU SURIHVVLRQDO�GHYHORSPHQW�SURJUDPPHV�RYHU�WKH�SUHYLRXV�WKUHH�\HDUV��
6FKRROV� WKDW�GLG�QRW� UHVSRQG� WR� WKH� ILUVW�HPDLO�ZHUH�FRQWDFWHG� DJDLQ�E\�SKRQH�EHWZHHQ���±���-XO\�
DOHUWLQJ�WKHP�WR�WKH�VXUYH\�DQG�LQIRUPLQJ�WKHP�WKDW�WKH�VXUYH\�ZRXOG�EH�UH�VHQW�WKDW�GD\� RU�DOWHUQDWLYHO\�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

WKDW�LW�FRXOG�EH�FRPSOHWHG�RYHU�WKH�SKRQH��:H�DOVR�WROG�WKH�VFKRROV�WKURXJKRXW�WKDW�ZH�ZRXOG�SUHIHU�
WKH�VXUYH\�WR�EH�FRPSOHWHG�E\�WKH�SHUVRQ�ZKR�ZDV�LQ�FKDUJH�RI�SURIHVVLRQDO�GHYHORSPHQW�LQ�WKDW�VFKRRO��
7KH�VHFRQG�HPDLO�DOVR�FRQWDLQHG�D�OLQN�WR�DQ�RQOLQH�YHUVLRQ�RI�WKH�VXUYH\��ZKLFK�VRPH�PD\�KDYH�IRXQG�
HDVLHU�WR�FRPSOHWH� 1R�IXUWKHU�IROORZ�XSV�ZHUH�FRQGXFWHG�SDVW����-XO\��EXW�HTXDOO\� QR�IXUWKHU�VFKRRO�
FRPSOHWHG�WKH�VXUYH\�DIWHUZDUGV�

2I�WKH�����VFKRROV�FRQWDFWHG� ZH�UHFHLYHG�VXUYH\�UHVSRQVHV�IURP�RQO\����VFKRROV��RI�ZKLFK�IRXU��WKDW�
FRPSOHWHG�WKH�RQOLQH�VXUYH\��GLG�QRW�LQGLFDWH�ZKLFK�VFKRRO�WKH\�UHSUHVHQWHG�DQG�VR�FDQQRW�EH�DWWULEXWHG�
WR�WKH�WUHDWPHQW�RU�FRQWURO�JURXS��2I�WKH�UHPDLQLQJ����UHVSRQGLQJ�VFKRROV�����ZHUH�WUHDWHG�DQG����ZHUH�
FRQWURO�VFKRROV��2XW�RI�WKH����WUHDWPHQW�VFKRROV�WKDW�UHVSRQGHG��WZR�EHORQJ�WR�WKH�JURXS�WKDW�GURSSHG�
RXW� RI� /HVVRQ� 6WXG\� ULJKW� DW� WKH� VWDUW� DQG� DQRWKHU� WZR� GLG� QRW� FRPSOHWH� WKH� VHFRQG� \HDU� RI� WKH�
LQWHUYHQWLRQ��EXW�GLG�WDNH�SDUW�LQ�WKH�ILUVW�\HDU���7KLV�OHDYHV����UHSOLHV�IURP�VFKRROV�WKDW�LPSOHPHQWHG�DW�
OHDVW�SDUWV�RI�WKH�LQWHUYHQWLRQ�DQG�VKRXOG�WKXV�EH�IDPLOLDU�ZLWK�LWV�LQJUHGLHQWV�

,Q�WHUPV�RI�WKH�TXHVWLRQV��ZH�DVNHG�

,Q WKH�SDVW�WKUHH�\HDUV�KDV�\RXU�VFKRRO�SURYLGHG�D�SURIHVVLRQDO�GHYHORSPHQW�SURJUDPPH�WKDW�LQFOXGHG�

x WHDFKHU�SHHU�WR�SHHU�REVHUYDWLRQ�DQG�IHHGEDFN�

x WHDFKHU�SXSLO�IHHGEDFN�

x WDON�IRU�/HDUQLQJ��RU

x FROODERUDWLYH�SODQQLQJ"

6FKRROV�ZHUH�DVNHG�LI�WKLV�WUDLQLQJ�ZDV�VHOI�GHYHORSHG�RU�LI�WKH\�SDLG�IRU�LW��ZKLFK�VKRXOG�LQFOXGH�/HVVRQ�
6WXG\�VFKRROV���7KH�VFKRROV�ZHUH�DOVR�H[SOLFLWO\�DVNHG�LI�WKH\�KDG�LPSOHPHQWHG�/HVVRQ�6WXG\�LQ�WKH�
SUHYLRXV�WKUHH�\HDUV��

,Q� WHUPV� RI� WKH� UHVXOWV�� ZH IRXQG� WKDW� ���� RI� WKH� ��� WUHDWHG VFKRROV� LQGLFDWHG� WKDW� WKH\� KDG� D�
SURIHVVLRQDO� GHYHORSPHQW� SURJUDPPH� �3'3�� WKDW� LQFOXGHG� WHDFKHU� SHHU�WR�SHHU� REVHUYDWLRQ� DQG�
IHHGEDFN��FRPSDUHG�ZLWK������RI�WKH����FRQWURO�VFKRROV��7KH�PDMRULW\�RI�WKH�WUHDWHG�VFKRROV�LQGLFDWHG�
WKDW�WKH\�KDG�GHYHORSHG�WKLV�SURJUDPPH WKHPVHOYHV�������ZLWK�RQO\�����VD\LQJ�WKDW�WKH\�KDG�SDLG��
7KHUH�ZDV�VLPLODU�IHHGEDFN�IURP�WKH�FRQWURO�VFKRROV�RQ�WKH�TXHVWLRQV�FRQFHUQLQJ�LPSOHPHQWDWLRQ�RI�WKH�
UHPDLQLQJ� WKUHH� DVSHFWV� RI� WKH� /HVVRQ� 6WXG\� SURJUDPPH ZLWK� ����� ���� DQG� ���� UHVSHFWLYHO\�
FRQILUPLQJ�WKDW�WKH\�KDG�VXFK�LQLWLDWLYHV�LQ�SODFH��7KHVH�QXPEHUV�ZHUH�PDWFKHG�DQG�VOLJKWO\�H[FHHGHG
E\�WKH�WUHDWHG�VFKRROV��DOWKRXJK�DJDLQ� PRUH�WKDQ�KDOI�RI�WKH�WUHDWHG�VFKRROV��D�VLPLODU�SURSRUWLRQ�DV�
WKH�FRQWURO�VFKRROV��FODLPHG�WR�KDYH�GHYHORSHG�WKH�SURJUDPPHV�WKHPVHOYHV��2I�FRXUVH��ZH�KDYH�WR�
LQWHUSUHW�WKHVH�QXPEHUV�ZLWK�FDXWLRQ�JLYHQ�WKH�ORZ�UHVSRQVH�UDWH�

7KH�JRDO�RI�WKLV LQWHUYHQWLRQ�ZDV�WR�DVVHVV�LI�WKLV�PRGHO�RI�/HVVRQ�6WXG\�GHYHORSV�D�VXSHULRU�WHDFKHU�
WUDLQLQJ�SURJUDPPH FRPSDUHG�WR�WKH�VWDWXV�TXR��'HVSLWH�EHLQJ�OLPLWHG�GXH�WR�WKH�ORZ�UHVSRQVH�UDWH��
WKH�VXUYH\�VXJJHVWV�WKDW�DOPRVW�DOO�SULPDU\�VFKRROV�KDYH�PHDVXUHV�WKDW�UHVHPEOH�SDUWV�RI�WKH�/HVVRQ�
6WXG\�SDFNDJH�LQ�SODFH�DOUHDG\��7KLV�FRQILUPV�WKH�ILQGLQJV�LQ�WKH�SURFHVV�HYDOXDWLRQ GLVFXVVHG�DERYH��
ZKLFK�DOUHDG\�LQGLFDWHG�WKDW�VFKRROV�ZHUH�IDPLOLDU�ZLWK�WKH�VHSDUDWH�HOHPHQWV�RI�/HVVRQ�6WXG\�VXFK�DV�
WHDFKHU�SHHU�WR�SHHU�REVHUYDWLRQ�DQG�IHHGEDFN��+RZHYHU��WKH�WUHDWPHQW�JURXS�UHFHLYHG�DQ�LQWHQVLYH�
WZR�\HDU�/HVVRQ�6WXG\�WUDLQLQJ�SURJUDPPH ZKLFK�LQYROYHG�D�IXOO�GD\�LQWURGXFWRU\�FRQIHUHQFH�DV�ZHOO�DV�
ILYH�VHSDUDWH�KDOI�GD\�WHDFKHU�WUDLQLQJV��,Q�DGGLWLRQ��WKH�LPSOHPHQWDWLRQ�RI�WKH�/HVVRQ�6WXG\�WUHDWPHQW�
UHTXLUHG�GRFXPHQWDWLRQ�RI�WKH�VWXG\�OHVVRQV�ZKLFK�VRPH�WHDFKHUV�IRXQG�WR�EH�D�EXUGHQ��7KH�JRDO�RI�
WKLV�SURMHFW�ZDV�WR�ILQG�RXW�LI�WKLV�/HVVRQ�6WXG\�SDFNDJH�PDNHV�D�GLIIHUHQFH��)RU�WKLV��RI�FRXUVH��ZH�
UHTXLUH�D�GLIIHUHQFH�LQ�WDNH�XS�EHWZHHQ�WKH�WUHDWPHQW�DQG�FRQWURO�VFKRROV VLQFH�WKH�HIIHFWV�FDQQRW�EH�
HYDOXDWHG� LI�VFKRROV LQ� WUHDWPHQW�DQG�FRQWURO�JURXSV� LPSOHPHQWHG�/HVVRQ�6WXG\�VLPXOWDQHRXVO\��7R�
DVVHVV�WKLV�SRVVLELOLW\��ZH�DOVR�DVNHG�VFKRROV GLUHFWO\�DERXW�/HVVRQ�6WXG\�

:KHQ�GLUHFWO\�DVNHG�DERXW WKH� LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\�����RI� WKH���� WUHDWHG�VFKRROV� �WKDW�
UHVSRQGHG�WR� WKH�VXUYH\��VWDWHG� WKDW� WKH\�KDG� LPSOHPHQWHG�/HVVRQ�6WXG\�GXULQJ�WKH�SUHYLRXV�WKUHH�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

\HDUV��,Q�OLQH�ZLWK�WKH�UHVXOWV�RI�WKH�SURFHVV�HYDOXDWLRQ�DVVHVVPHQW� WKLV�FRQILUPV�WKDW�ILGHOLW\�ZDV�KLJK�
DQG�WKDW�WKH�WUHDWHG�VFKRROV�UHDOO\�ZHUH�WUHDWHG��

,QWHUHVWLQJO\��IRXU�RI�WKH�HOHYHQ�FRQWURO�VFKRROV�DOVR�LQGLFDWHG�LQ�WKH�VXUYH\�WKDW�WKH\�KDG�LPSOHPHQWHG�
/HVVRQ� 6WXG\�� ,W� LV� SRVVLEOH� WKDW� WKHVH� VFKRROV� VLPSO\� EHFDPH� LQWHUHVWHG� LQ� /HVVRQ� 6WXG\� DQG�
LPSOHPHQWHG�LW�WKHPVHOYHV��HYHQ�WKRXJK�WKH\�ZHUH�UDQGRPO\�DOORFDWHG�WR�WKH�FRQWURO�JURXS��$IWHU�DOO��
VFKRROV�ZHUH� UDQGRPLVHG�ZLWKLQ� D� JURXS�RI� VFKRROV� WKDW� KDG� H[SUHVVHG� LQWHUHVW� LQ� WDNLQJ� SDUW� LQ� D�
/HVVRQ�6WXG\ 5&7�EHIRUHKDQG�

,Q�DOO��WKH�UHVXOWV�RI�WKLV�VXUYH\�FRQILUP�WKDW�ZKLOH�ZH�ZHUH�VXFFHVVIXO�LQ�HQVXULQJ�D�YHU\�KLJK�WDNH�XS�
UDWH�DPRQJ�WKH�VFKRROV�RI� WKH�WUHDWPHQW�JURXS��WKLV�KDSSHQHG�DW�WKH�SRWHQWLDO�FRVW�RI�GLVVHPLQDWLQJ�
LQIRUPDWLRQ� WR� FRQWURO� VFKRROV� ZKR� PLJKW� RWKHUZLVH� QRW� KDYH� LPSOHPHQWHG� /HVVRQ� 6WXG\�� 2YHUDOO��
KRZHYHU�� WKH� VXUYH\� FRQILUPV� WKDW� ILGHOLW\� ZDV� KLJK� DQG� WKDW� WKHUH� H[LVW� ODUJH� GLIIHUHQFHV� LQ� WKH�
LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\�DFURVV�WUHDWPHQW�DQG�FRQWURO�VFKRROV� $OO�RI�WKLV��KRZHYHU��LV�VXEMHFW�
WR�ORZ�UHVSRQVH�UDWHV�DQG�VKRXOG�EH�VHHQ�DV�LQGLFDWLYH�TXDOLWDWLYH�HYLGHQFH��LQ�DGGLWLRQ�WR�WKH�VFKRRO�
YLVLWV�DQG�LQWHUYLHZV�FRQGXFWHG�DV�SDUW�RI�WKH�SURFHVV�HYDOXDWLRQ�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

&RQFOXVLRQ�

,QWHUSUHWDWLRQ

7KLV� ZDV� DQ� LPSRUWDQW� WULDO�� 2I� WKH KLJK� TXDOLW\� UHVHDUFK� WKDW� KDV� EHHQ� FRQGXFWHG� RQ� WHDFKHU�
GHYHORSPHQW��SURJUDPPHV�WKDW�LQYROYH�WHDFKHU�REVHUYDWLRQV�DORQJVLGH�HIIHFWLYH�IHHGEDFN�KDYH�EHHQ�
IRXQG�WR�KDYH�HIIHFWV��7D\ORU�DQG�7\OHU�������� %XW�WKHUH�LV�OLWWOH�UREXVW�HYLGHQFH�RI�WKH�HIIHFWLYHQHVV�RI�
VXFK�SURJUDPPHV��:LWK� WKH�(()�/HVVRQ�6WXG\�HYDOXDWLRQ�ZH�VHW�RXW� WR�FKDQJH� WKLV�E\� WHVWLQJ� WKH�
HIIHFWLYHQHVV�RI�WHDFKHU�SHHU�REVHUYDWLRQ�DQG�IHHGEDFN�XQGHU�H[SHULPHQWDO�FRQGLWLRQV��

:H�KDYH�ILUP�FRQILGHQFH�LQ�WKH�UHVXOWV��7KLV�ZDV�D�SDUWLFXODUO\�ODUJH�VFDOH�HYDOXDWLRQ��PDGH�SRVVLEOH�
ZLWK�WKH�XVH�RI�OLQNHG�DGPLQLVWUDWLYH�GDWD�RQ�QDWLRQDO�WHVW�RXWFRPHV��ZKLFK�LQFOXGHG�����VFKRROV�DQG�
DQ�RYHUDOO�WUHDWPHQW�DWWULWLRQ�UDWH�RI�RQO\�������DW�WKH�VFKRRO�OHYHO LQ�WHUPV�RI�WUHDWPHQW�DQG�FRQWURO�
JURXS�DOORFDWLRQ��DQG�OHVV�WKDQ��� DWWULWLRQ �������� LQ�WHUPV�RI�RXWFRPH�WHVWLQJ� %DODQFH�ZDV�DFKLHYHG�
RQ� DOO� SUH�VSHFLILHG� FKDUDFWHULVWLFV� DQG� WKH� WULDO� ZDV� SRZHUHG� WR� GHWHFW� HIIHFW� VL]HV� RI� ���� ZLWK� D�
SUREDELOLW\�RI�����

$V�ZHOO�DV�KDYLQJ�D�ZHOO�SRZHUHG WULDO�ZLWK�EDODQFH�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�JURXSV��WKH�SURFHVV�
HYDOXDWLRQ�UHLQIRUFHV�RXU�FRQILGHQFH�LQ�WKH�UHVXOWV� 2QFH�WKH�WUDLQLQJ�KDG�EHHQ�LQLWLDWHG� WKH�SURFHVV�
HYDOXDWLRQ�IRXQG�WKDW�WKH�VFKRROV�LQ�WKH�WUHDWPHQW�JURXS KDG�D�VWURQJ�XQGHUVWDQGLQJ�RI�/HVVRQ�6WXG\�
DQG�WHDFKHUV�UDWHG�WKH�WUDLQLQJ�KLJKO\�� ILQGLQJ� LW�ZHOO�VWUXFWXUHG�� LQWHUHVWLQJ� DQG�EDVHG�RQ�HYLGHQFH��
7KH\�IHOW�ZHOO�SUHSDUHG�IRU�LPSOHPHQWDWLRQ�DQG�HTXLSSHG�ZLWK�WKH�UHVRXUFHV�WKH\�QHHGHG� 7KH�SURFHVV�
HYDOXDWLRQ�IRXQG�UHODWLYHO\�IHZ�GLIILFXOWLHV�ZLWK�LPSOHPHQWDWLRQ��ZLWK�WHDFKHU�VLFNQHVV�DQG�VWDII�WXUQRYHU�
DPRQJ�WKH�IHZ�IDFWRUV�DIIHFWLQJ�LPSOHPHQWDWLRQ�DW�VFKRRO�OHYHO�

2QH�FRQFHUQ�LV�WKDW�VFKRROV�LQ�WKH�FRQWURO�JURXS�PD\�DOVR�KDYH�EHHQ�FDUU\LQJ�RXW�DFWLYLWLHV�VLPLODU�WR�
WKRVH� FRQWDLQHG� LQ� /HVVRQ� 6WXG\��:H� LPSOHPHQWHG� D� SRVW�HYDOXDWLRQ� VXUYH\� WR� H[SORUH WKLV� LVVXH�
GLUHFWO\��2I�WKH�����VFKRROV�FRQWDFWHG��KRZHYHU��ZH�UHFHLYHG�VXUYH\�UHVSRQVHV�IURP�RQO\����VFKRROV��
RI�ZKLFK�RQO\����ZHUH�XVHDEOH��DQG�RQO\����RI�WKHVH�IURP�WKH�FRQWURO�JURXS �WKH�RWKHUV�HLWKHU�GURSSHG�
RXW�RI� WUHDWPHQW EHIRUH� LPSOHPHQWLQJ�/HVVRQ�6WXG\��RU�GLG� QRW�SURYLGH�GHWDLOV�RI�ZKLFK�VFKRRO� WKH\�
UHSUHVHQWHG�� 7KLV�ORZ�UHVSRQVH�UDWH�PD\�EH�D�UHVXOW�RI�RQO\�DVNLQJ�VFKRROV�DIWHU�WKH�LQWHUYHQWLRQ�KDG�
ILQLVKHG�DQG�DIWHU�DOO�UHOHYDQW�VWXGHQWV�KDG�WDNHQ�WKHLU�.6��H[DPV��$W�WKH�VDPH�WLPH��ZH�KDG�WR�UHIUDLQ�
IURP�FRQWDFWLQJ�VFKRROV�EHIRUH�WKH�HQG�RI�WKH�LQWHUYHQWLRQ�LQ�RUGHU�WR�HQVXUH�QR�GLIIXVLRQ�RI�WKH�WUHDWPHQW�
WR�WKH�FRQWURO�JURXS�

:KLOH WKLV�UHVSRQVH�UDWH�LV�REYLRXVO\�WRR�OLPLWHG�WR�DOORZ�XV�WR�PDNH�UREXVW�LQIHUHQFHV��WKH�VXUYH\�GLG�
VXJJHVW� WKDW� DOPRVW� DOO� SULPDU\� VFKRROV� KDYH� PHDVXUHV� WKDW� UHVHPEOH� SDUWV� RI� WKH� /HVVRQ� 6WXG\�

.H\�FRQFOXVLRQV�

�� 7KH�SURMHFW�IRXQG�QR�HYLGHQFH�WKDW�WKLV�YHUVLRQ�RI /HVVRQ�6WXG\�LPSURYHV�PDWKV�DQG�UHDGLQJ�
DWWDLQPHQW�DW�.6���

�� 7KHUH� LV� HYLGHQFH� WKDW� VRPH�FRQWURO� VFKRROV� LPSOHPHQWHG� VLPLODU� DSSURDFKHV� WR� /HVVRQ�
6WXG\��VXFK�DV�WHDFKHU�REVHUYDWLRQ��7KLV�WULDO�PLJKW� WKHUHIRUH� XQGHUHVWLPDWH�WKH�LPSDFW�RI�
/HVVRQ�6WXG\�ZKHQ� LQWURGXFHG� LQ� VFKRROV�ZLWK�QR�VLPLODU� DFWLYLW\� ,I� WKDW� LV� WKH� FDVH�� WKH�
UHVXOWV�VXJJHVW�WKDW�WKLV�YHUVLRQ�RI�/HVVRQ�6WXG\�KDG�QR�LPSDFW�RYHU�DQG�DERYH�HOHPHQWV�RI�
WKH�/HVVRQ�6WXG\�DSSURDFK�WKDW ZHUH DOUHDG\�ZLGHO\�XVHG��

�� 7HDFKHUV�IHOW /HVVRQ�6WXG\�ZDV�XVHIXO�SURIHVVLRQDO�GHYHORSPHQW��YDOXHG�WKH�RSSRUWXQLW\�WR�
FROODERUDWH� ZLWK� FROOHDJXHV� LQ� D� VWUXFWXUHG ZD\�� DQG� UHSRUWHG� VHYHUDO� FKDQJHV� WR� WKHLU�
SUDFWLFH�DV�D�UHVXOW�RI�WKH�SURJUDPPH�

�� 6FKRROV�JHQHUDOO\�LPSOHPHQWHG�WKH�SURJUDPPH�DV�WKH�GHYHORSHUV�LQWHQGHG� $WWHQGDQFH�DW�
WUDLQLQJ�ZDV�KLJK�DQG�PRVW�VFKRROV�LPSOHPHQWHG�RQH�/HVVRQ�6WXG\�F\FOH�HDFK�WHUP���



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

SDFNDJH� �VXFK� DV� WHDFKHU� SHHU�WR�SHHU� REVHUYDWLRQ� DQG� IHHGEDFN�� LQ� SODFH� DOUHDG\�� +RZHYHU�� WKH�
VXUYH\�DOVR�FRQILUPV�WKDW�WKH�/HVVRQ�6WXG\�SDFNDJH�LV�VHHQ�DV�VRPHWKLQJ�GLVWLQFW�����RXW�RI�WKH����
WUHDWHG�VFKRROV��WKDW�UHVSRQGHG�WR�WKH�VXUYH\��VWDWHG�WKDW�WKH\�KDG�LPSOHPHQWHG�/HVVRQ�6WXG\�GXULQJ�
WKH�SUHYLRXV�WKUHH�\HDUV��FRQILUPLQJ�WKH�FDVH�VWXG\�LQGLFDWLRQ�WKDW�ILGHOLW\�ZDV�KLJK� +RZHYHU��WKH�DFWXDO�
QXPEHUV�RI�OHVVRQV�WDXJKW�ZDV�QRW�UHFRUGHG�DW�WKH�VFKRRO�OHYHO��VR�ILGHOLW\�FDQQRW�EH�DVVHVVHG�EH\RQG�
WKHVH�TXDOLWDWLYH�LQGLFDWRUV� 2I�VRPH�DGGLWLRQDO�FRQFHUQ�LV�WKDW�IRXU�RXW�RI�WKH�HOHYHQ�UHVSRQGLQJ�FRQWURO�
VFKRROV�DOVR�LQGLFDWHG�WKDW�WKH\�KDG�LPSOHPHQWHG�/HVVRQ�6WXG\�LQ�WKH�VXUYH\��,W�LV�SRVVLEOH WKDW�WKHVH�
VFKRROV�VLPSO\�EHFDPH�LQWHUHVWHG�LQ�/HVVRQ�6WXG\�DQG�LPSOHPHQWHG�LW�WKHPVHOYHV��DOWKRXJK�WKH\�ZHUH�
UDQGRPO\�DOORFDWHG� WR� WKH�FRQWURO�JURXS��2I�FRXUVH�� WKHVH�VFKRROV�GLG�QRW�KDYH�DFFHVV�WR� WKH�HQWLUH�
WUDLQLQJ�SDFNDJH�DYDLODEOH�WR�WKH�VFKRROV�LQ�WKH�WUHDWPHQW�JURXS �KLJKOLJKWHG�E\�FDVH�VWXG\�VFKRROV�DV�
LPSDFWLQJ�RQ�SURIHVVLRQDO�OHDUQLQJ�IRU�WHDFKHUV���'HVSLWH�LWV�VKRUWFRPLQJV��WKH�VXUYH\��LQ�FRQMXQFWLRQ�
ZLWK�WKH�ILQGLQJV�RI�WKH�3URFHVV�(YDOXDWLRQ��FRQILUPV�WKDW�ILGHOLW\�ZDV�KLJK�DQG�WKDW�WKHUH�H[LVW� ODUJH�
GLIIHUHQFHV�LQ�WKH�LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\�DFURVV�WUHDWPHQW�DQG�FRQWURO�VFKRROV�

7KXV��RXU�FRQFOXVLRQ�LV�WKDW�WKHUH�LV�QR�HIIHFW�RI WKLV /HVVRQ�6WXG\�LQWHUYHQWLRQ�RQ�PHGLXP�WHUP��WKDW�
LV��RQH� DQG�WZR�\HDU��VWXGHQW�DFDGHPLF�RXWFRPHV�IRU�SXSLOV�RQ�DYHUDJH��RU�DPRQJ�DQ\�VXEJURXSV��
DQG�ZH�EHOLHYH�WKDW�WKHVH�ILQGLQJV�DUH�UREXVW��1RWH�WKDW�SXSLOV�KDG�RQH�RU�WZR�\HDUV�ZLWK�D�/HVVRQ�
6WXG\�WUDLQHG�WHDFKHU�DQG�LQ�PRVW�FDVHV�WKHQ�KDG�RQH�\HDU�ZLWKRXW�EHIRUH�WKHLU�H[DPV��DQG�ZH�GLG�QRW�
HYDOXDWH�DQ\�VKRUW�UXQ�HIIHFWV��RQO\�WKH�HIIHFWV�RQH�\HDU�DIWHU�WKH�SURJUDPPH KDG�ILQLVKHG��7KLV�PD\�EH�
EHFDXVH�WKH�SURJUDPPH LV�QRW�GLVWLQFW�HQRXJK�IURP�FXUUHQW�SUDFWLFH��REVHUYDWLRQV��IHHGEDFN��WDON�IRU�
OHDUQLQJ��DQG�FROODERUDWLYH�SODQQLQJ��LQ�PDQ\�(QJOLVK�VFKRROV�WRGD\��,Q�FRQWUDVW�WR�WKH�HYDOXDWLRQ�EDVHG�
RQ� WKH�H[WHUQDO�.6��H[DP�� WKH�SURFHVV�HYDOXDWLRQ�GUDZV�D�PRUH�SRVLWLYH�SLFWXUH�RI� WKH�HYDOXDWLRQ��
JHQHUDOO\� ILQGLQJ� WKDW� WHDFKHUV� IROORZ� WKH� SURWRFRO� DQG� ILQG� WKH� LQWHUYHQWLRQ� XVHIXO�� SDUWLFXODUO\� IRU�
VXSSRUWLQJ�FDVH�SXSLOV��:H�KDYH�QR�HYLGHQFH�WKDW�FDVH�SXSLOV�VDZ�D�GLIIHUHQWLDO�HIIHFW�DV�WKHVH�SXSLOV�
ZHUH�QRW�WUDFNHG�LQGLYLGXDOO\�

2XU�NH\�FRQFOXVLRQV� WKHUHIRUH� DUH�WKDW WKH�/HVVRQ�6WXG\�SDFNDJH�ZDV�QRW�VXFFHVVIXO�LQ�UDLVLQJ�SXSLO�
SHUIRUPDQFH�FRPSDUHG WR�WKH�FRQWURO�VFKRROV�ZKLFK�LPSOHPHQWHG�VWDQGDUG�SUDFWLFH��6HFRQGO\��PDQ\�
VFKRROV� LPSOHPHQWHG� FRPSRQHQWV� RI� /HVVRQ� 6WXG\� DOUHDG\� EXW� WKH� DGGLWLRQDO� LQWHQVLW\� DQG�
V\QFKURQLFLW\� RI� WKH� WDLORUHG WZR�\HDU� /HVVRQ� 6WXG\� LQWHUYHQWLRQ� KDV� QR� VLJQLILFDQW� LPSDFW�� 7KLUGO\��
WHDFKHUV�YLHZHG�/HVVRQ�6WXG\�DQG�7DON�IRU�/HDUQLQJ�SRVLWLYHO\��SODFLQJ�SDUWLFXODU�YDOXH�RQ�RSSRUWXQLWLHV�
WR�REVHUYH�SHHUV DQG UHIOHFW�RQ�WKHLU�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH��)LQDOO\��WKHUH�ZHUH�QR�FRQFHUQV�
DERXW�ILGHOLW\�DQG�WHDFKHUV�OLNHG�WKH�EDODQFH�EHWZHHQ�SUHVFULSWLRQ�DQG�IUHHGRP�ZLWK�/HVVRQ�6WXG\��

/LPLWDWLRQV�

$V�GLVFXVVHG��ZH�KDYH� ILUP�FRQILGHQFH� LQ� WKH� UHVXOWV�RI� WKLV�HYDOXDWLRQ� KRZHYHU� DV�ZLWK�DQ\�VXFK�
HYDOXDWLRQ� WKHUH�DUH�VRPH�FDYHDWV�WR�EHDU�LQ�PLQG��2QH�VXFK�FDYHDW�LV�WKDW�RXU�RXWFRPH�PHDVXUHV²
.6��UHDGLQJ�DQG�PDWKV²DUH�REWDLQHG D�\HDU�DIWHU� WKH�HQG�RI� LPSOHPHQWDWLRQ�RI�/HVVRQ�6WXG\�DQG�
WKHUHIRUH�UHSUHVHQW�D�PHGLXP�WHUP�RXWFRPH��7KLV�PD\�KDYH�UHGXFHG�WKH�SRVVLELOLW\�RI�ILQGLQJ�DQ�HIIHFW��
EXW�LW�LV��RI�FRXUVH��SUHFLVHO\�ZKHUH�RQH�ZRXOG KRSH�WR�ILQG�LW��+RZHYHU� ZH�FDQQRW�VD\�ZKDW�WKH�LPSDFW�
PLJKW�KDYH�EHHQ�GLUHFWO\�DIWHU�WKH�LPSOHPHQWDWLRQ��RU�LQGHHG�LQ�WKH�ORQJ�WHUP��IRU�H[DPSOH�LI�WKHUH�ZHUH�
LQFUHPHQWDO�FKDQJHV�WR�WHDFKHU�SUDFWLFH��

$GGLWLRQDOO\��RXU�RXWFRPH�PHDVXUHV�DUH�SXUHO\�DFDGHPLF�DQG�WKHUHIRUH�ZH�FDQQRW�VD\�ZKHWKHU�/HVVRQ�
6WXG\�PD\� KDYH� KDG� DQ� LPSDFW� RQ� QRQ�FRJQLWLYH� SXSLO� RXWFRPHV� VXFK� DV� ZHOO�EHLQJ� RU� HPRWLRQDO�
GHYHORSPHQW��+RZHYHU��/HVVRQ�6WXG\�ZDV�QHYHU�LQWHQGHG�WR�DIIHFW�QRQ�FRJQLWLYH�SXSLO�RXWFRPHV�

$�ILQDO�FDYHDW�FRQFHUQV WKH�DERYH�ILQGLQJ�WKDW�PDQ\�VFKRROV�DOUHDG\�LPSOHPHQW�SDUWV�RI�/HVVRQ�6WXG\��
DOEHLW�LQ�D�OHVV�VWUXFWXUHG�ZD\�DQG�ZLWKRXW�DOO�WKH�PDQ\�HOHPHQWV�RI�/HVVRQ�6WXG\��2XU�UHVHDUFK�FDQQRW�
VD\�ZKDW�WKH�LPSDFW�RI�/HVVRQ�6WXG\�ZRXOG�EH�SXUHO\�RQ�VFKRROV�FRPSDUHG�ZKR GR�QRW�FDUU\�RXW�WKHVH�
LQGLYLGXDO�DFWLYLWLHV��6LPLODUO\� ZH�FDQQRW�VD\�WKDW�WKDW�DQ\�RI�WKH�FRPSRQHQW�SDUWV�KDYH�QR�LPSDFW��JLYHQ�
WKDW�VFKRROV�LQ�WKH�FRQWURO�JURXS�DOVR�SHUIRUP�PDQ\�RI�WKHP�LQ�OHVV�VWUXFWXUHG�ZD\V��



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

2XU�UHVXOWV�DUH�OLNHO\ JHQHUDOL]DEOH VLQFH�WKH\�DUH�EDVHG�RQ�D�ODUJH�VDPSOH�RI�SULPDU\�VFKRROV��7KH�XVH�
RI� WHDFKHU� REVHUYDWLRQ� DQG� IHHGEDFN� LV� ZLGHVSUHDG� DQG� JDLQLQJ� WUDFWLRQ�� DQG� WKHUH� DUH� PDQ\�
FRPPRQDOLWLHV�LQ�DSSURDFKHV�XVHG�DFURVV�VFKRROV�LQ�WKH�8�.� DQG�LQWHUQDWLRQDOO\��7KH�UHVXOWV�RI�WKLV�
UHVHDUFK�DUH�KLJKO\�UHOHYDQW�IRU�VFKRROV�FDUU\LQJ�RXW�WKHVH�DFWLYLWLHV��

)XWXUH�UHVHDUFK�DQG�SXEOLFDWLRQV

7KDW�WKH�/HVVRQ�6WXG\�LQWHUYHQWLRQ�GLG�QRW�DSSHDU�WR�JHQHUDWH�DQ\�LPSURYHPHQW�LQ�RXWFRPHV�IRU�SXSLOV�
RQ�DYHUDJH��RU�DPRQJ�DQ\�VXE�JURXSV��VXJJHVWV�WKDW�DQ\�IXWXUH�WULDOV�ZRXOG�QHHG�WR�FRQVLGHU�WKH�GHVLJQ�
RI�WKH�LQWHUYHQWLRQ�DQG�HYDOXDWLRQ�WR�ILQG�VLJQLILFDQW�HIIHFWV��$V�VWDWHG�DERYH��DQ�HYDOXDWLRQ�RI�/HVVRQ�
6WXG\�RQ�VKRUW�WHUP�RXWFRPHV��LPPHGLDWHO\�DIWHU�WKH�SURJUDPPH��PD\�\LHOG�LPSDFWV��EXW�WKH�UHVXOWV�RI�
RXU�HYDOXDWLRQ�LPSO\�WKDW�WKHVH�LPSDFWV�ZRXOG�IDGH�RXW�TXLWH�TXLFNO\�DIWHUZDUGV�

*LYHQ� WKH� VXJJHVWLYH� HYLGHQFH� WKDW� PDQ\� VFKRROV� DOUHDG\� LPSOHPHQW� SDUWV� RI� /HVVRQ� 6WXG\�� RQH�
DYHQXH�IRU�D�IXWXUH�HYDOXDWLRQ�ZRXOG�EH�WR�WHVW�WKH�LPSDFW�RI�/HVVRQ�6WXG\�LQ�HQYLURQPHQWV�ZKHUH�QRQH�
RI�WKH�LQGLYLGXDO�FRPSRQHQWV�RI�/HVVRQ�6WXG\�DUH�FDUULHG�RXW�



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

5HIHUHQFHV

$OOHQ�� 5�� ������� µ&RQVLVWHQF\� LQ� .H\� 6WDJH� �� ZULWLQJ� DFURVV� ORFDO� DXWKRULWLHV� DSSHDUV� WR� EH� SRRU¶�
(GXFDWLRQ�'DWD�/DE��DYDLODEOH�DW� KWWSV���HGXFDWLRQGDWDODE�RUJ�8�.����������FRQVLVWHQF\�LQ�NH\�VWDJH�
��ZULWLQJ�DFURVV�ORFDO�DXWKRULWLHV�DSSHDUV�WR�EH�SRRU� >ODVW�DFFHVVHG����������@�

(33,� ������� µ7KH� LPSDFW� RI� FROODERUDWLYH� &3'� RQ� FODVVURRP� WHDFKLQJ� DQG� OHDUQLQJ�� +RZ� GRHV�
FROODERUDWLYH�&RQWLQXLQJ�3URIHVVLRQDO�'HYHORSPHQW��&3'��IRU� WHDFKHUV�RI� WKH��±���DJH�UDQJH�DIIHFW�
WHDFKLQJ�DQG�OHDUQLQJ"¶� (YLGHQFH�IRU�3ROLF\�DQG�3UDFWLFH�,QIRUPDWLRQ�DQG�&R�RUGLQDWLQJ�&HQWUH��-XQH�
����� ,QVWLWXWH�RI�(GXFDWLRQ��8QLYHUVLW\�RI�/RQGRQ�

+DGILHOG��0���-RSOLQJ��0��DQG�(PLUD��0�������� µ$Q�HYDOXDWLRQ�RI�WKH�1DWLRQDO�6WUDWHJLHV�3ULPDU\�/HDGLQJ�
7HDFKHU�SURJUDPPH¶� /RQGRQ� 'HSDUWPHQW�IRU�(GXFDWLRQ�

/HZLV��&��DQG 3HUU\��5�������� µ$�5DQGRPL]HG�7ULDO�RI�/HVVRQ�6WXG\�ZLWK�0DWKHPDWLFDO�5HVRXUFH�.LWV��
$QDO\VLV�RI� ,PSDFW�RQ�7HDFKHUV¶ %HOLHIV�DQG�/HDUQLQJ�&RPPXQLW\� LQ�(��-��&DL�DQG 0LGGOHWRQ��HGV���
/DUJH�6FDOH�6WXGLHV�LQ�0DWKHPDWLFV�(GXFDWLRQ� 1HZ�<RUN��6SULQJHU �SS�����±�����

1DWLRQDO� 6WDWLVWLFV� ������� µ6FKRROV�� SXSLOV� DQG� WKHLU� FKDUDFWHULVWLFV�� -DQXDU\� ����¶�� 'HSDUWPHQW� IRU�
(GXFDWLRQ� DYDLODEOH� DW� KWWSV���ZZZ�JRY�8�.��JRYHUQPHQW�VWDWLVWLFV�VFKRROV�SXSLOV�DQG�WKHLU�
FKDUDFWHULVWLFV�MDQXDU\����� >ODVW�DFFHVVHG����������@�

5DXGHQEXVK��6� :���6S\EURRN��-���&RQJGRQ��5���/LX��;���0DUWLQH]��$���%ORRP��+��DQG +LOO��&���������
µ2SWLPDO�'HVLJQ�6RIWZDUH�IRU�0XOWL�OHYHO�DQG�/RQJLWXGLQDO�5HVHDUFK¶ �9HUVLRQ������� >6RIWZDUH@�DYDLODEOH�
IURP�ZZZ�ZWJUDQWIRXQGDWLRQ�RUJ�

5LYNLQ��6� *���+DQXVKHN� (� $�DQG�.DLQ� -� )� ������ µ7HDFKHUV��VFKRROV�DQG�DFDGHPLF�DFKLHYHPHQW��
(FRQRPHWULFD���� �����SS� ���±����

5RFNRII� -� (������� µ7KH�,PSDFW�RI�,QGLYLGXDO�7HDFKHUV�RQ�6WXGHQW�$FKLHYHPHQW��(YLGHQFH�IURP�3DQHO�
'DWD¶� 7KH�$PHULFDQ�(FRQRPLF�5HYLHZ ���� ����

7D\ORU�� (� 6� DQG� 7\OHU� -� +� ������ µ7KH� (IIHFW� RI� (YDOXDWLRQ� RQ� 7HDFKHU� 3HUIRUPDQFH¶� $PHULFDQ�
(FRQRPLF�5HYLHZ� ��� �����SS� �����±���



/HVVRQ�6WXG\

(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ ��

$SSHQGL[�$��([SUHVVLRQ�RI�,QWHUHVW�IRUP
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/HVVRQ�6WXG\
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(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

$SSHQGL[�%��0HPRUDQGXP�RI�8QGHUVWDQGLQJ

(GJH�+LOO�8QLYHUVLW\���/HVVRQ�6WXG\�3URJUDPPH
6XSSRUWHG�E\�WKH�(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

3DUWQHUVKLS�DJUHHPHQW�6HSWHPEHU������� -XO\�����

6FKRROV�ZLOO�EH�VXSSRUWHG�WR�LPSOHPHQW�WKH�/HVVRQ�6WXG\�F\FOH��ZKLFK�ZLOO�EH�GHYHORSHG�WR�IRFXV�RQ�OHDUQLQJ�DQG�WHDFKLQJ�
JURXSV�DQG�LQYROYLQJ�WHDFKHU�OHG�JXLGHG�ZRUN�IRFXVHG�RQ�VSHFLILF�DVSHFWV�RI�(QJOLVK�DQG�PDWKHPDWLFV�DV�GHWHUPLQHG�E\�VFKRRO�
SULRULWLHV��7KH�OHVVRQ�VWXG\�F\FOHV�ZLOO�EH�XQGHUWDNHQ�E\�FODVV�WHDFKHUV�RI�SXSLOV�LQ�<HDUV���DQG����ZRUNLQJ�ZLWK�WKH�VXSSR
VFKRRO¶V�QRPLQDWHG�VSHFLDOLVW�WHDFKHU�

6FKRRO�FRPPLWPHQW (GJH�+LOO�8QLYHUVLW\�FRPPLWPHQW

x LGHQWLI\�D�PHPEHU�RI�WKH�OHDGHUVKLS�WHDP�WR�WDNH�RYHUDOO�
UHVSRQVLELOLW\�IRU�WKH�VXFFHVV�RI�WKH�LQLWLDWLYH�LQ�VFKRRO�DQG�WR�
HQVXUH�WKH�FRPSOHWLRQ�RI�DOO�UHTXLUHG�UHSRUWLQJ�DQG�GLVVHPLQDWLRQ�

x LGHQWLI\�WKH�UHOHYDQW�FODVV�WHDFKHUV�WR�XQGHUWDNH�WKH�/HVVRQ�
6WXG\�F\FOHV�LQ�(QJOLVK�DQG�PDWKHPDWLFV��

x DUUDQJH�IRU�WKH�LQYROYHPHQW�RI�D�µVSHFLDOLVW�WHDFKHU¶ �HJ��VXEMHFW�
OHDGHU��5HDGLQJ�5HFRYHU\�RU�1XPEHUV�&RXQW�WHDFKHU��$GYDQFHG�
6NLOOV�WHDFKHU�IRU�(QJOLVK�PDWKHPDWLFV��VHQLRU�OHDGHU�UHVSRQVLEOH�
IRU�WHDFKLQJ�DQG�OHDUQLQJ�

x HQVXUH�WKDW�DOO�WKH�SDUWLFLSDWLQJ�WHDFKHUV�DUH�UHOHDVHG�LQ�RUGHU�WR�
DWWHQG�WUDLQLQJ�HYHQWV��SURYLGHG�E\�WKH�(GJH�+LOO�8QLYHUVLW\�
/HVVRQ�6WXG\�SURJUDPPH

x SURYLGH�IXQGLQJ�WR�VXSSRUW�WKH�LPSOHPHQWDWLRQ�RI�WKH�(+8�
/HVVRQ�6WXG\�SURJUDPPH�LQ�WKH�VFKRRO�LQ�DFFRUGDQFH�ZLWK�WKH�
QXPEHU�RI�WHDFKHUV�UHJLVWHUHG�IRU�SDUWLFLSDWLRQ

x SURYLGH�H[SHUW�SURIHVVLRQDO�GHYHORSPHQW�LQ�WKH�SHGDJRJ\�RI�
JXLGHG�JURXS�ZRUN�LQ�(QJOLVK�DQG�PDWKHPDWLFV�IRU�WKH�
SDUWLFLSDWLQJ�WHDFKHUV�

x SURYLGH�H[SHUW�WUDLQLQJ�LQ�/HVVRQ�6W
WHDFKHUV�

x SURYLGH�D�QDWLRQDO�FRQIHUHQFH�IRU�+HDG�WHDFKHUV�RI�SDUWLFLSDWLQJ�
VFKRROV



(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

x HQVXUH�WKDW�DOO�WKH�SDUWLFLSDWLQJ�WHDFKHUV�DUH�UHOHDVHG�LQ�RUGHU�WR�
XQGHUWDNH�WKH�SODQQLQJ��H[HFXWLRQ�DQG�GHEULHILQJ�LQYROYHG�LQ�WKH�
/HVVRQ�6WXG\�F\FOHV�

x XVH�WKH�FRUH�IXQGLQJ�SURYLGHG�E\�WKH�(GXFDWLRQ�(QGRZPHQW�
)RXQGDWLRQ�WR�VXSSRUW�WKH�LPSOHPHQWDWLRQ�RI�WKH�/HVVRQ�6WXG\�
SURJUDPPH�DQG�QRW�IRU�DQ\�RWKHU�SXUSRVH

x FRQWULEXWH�UHVRXUFHV�IURP�ZLWKLQ�WKH�VFKRRO�EXGJHW�WR�VXSSRUW�WKH�
UHOHDVH�RI�SDUWLFLSDWLQJ�WHDFKHUV�LQ�RUGHU�WR�VXSSOHPHQW�WKH�FRUH�
IXQGLQJ�SURYLGHG�E\�WKH�(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

x VXSSRUW�WKH�FODVV�WHDFKHUV�DQG�VSHFLDOLVW�WHDFKHU�LQ�LGHQWLI\LQJ�WKH�
FDVH�VWXG\�SXSLOV�ZKRVH�SDUWLFLSDWLRQ�DQG�SURJUHVV�ZLWKLQ�D�
JXLGHG�JURXS�ZLOO�IRUP�WKH�IRFXV�RI�WKH�OHVVRQ�VWXG\�SURFHVV

x VXSSRUW�VFKRRO VLWH�YLVLWV�E\�WKH�H[SHUW�WUDLQHUV�DVVLJQHG�WR�WKH�
SURMHFW�DQG���ZKHUH�DSSOLFDEOH��E\�PHPEHUV�RI�WKH�LQGHSHQGHQW�
HYDOXDWLRQ�WHDP

x SURYLGH�DOO�GDWD�UHTXLUHG�E\�WKH�SURJUDPPH�DQG�E\�WKH�
LQGHSHQGHQW�HYDOXDWRUV��LQFOXGLQJ�XQLTXH�SXSLO�LGHQWLILHUV�IRU�
WKH�SXSLOV�LQ�<HDUV���DQG���ZKRVH�WHDFKHUV�KDYH�SDUWLFLSDWHG�
LQ�WKH�WUDLQLQJ�SURJUDPPH�DQG�OHVVRQV�VWXG\�F\FOHV

x VKDUH�WHDFKHU�DVVHVVPHQWV�DQG�DQ\�RWKHU�DYDLODEOH�DVVHVVPHQWV�

x IXOO\�IXQG�WKH�FRVWV�RI�WKH�WUDLQHU�V�

x IXOO\�IXQG�WKH�FRVWV�RI�WUDLQLQJ�YHQXHV

x SURYLGH�D�GHGLFDWHG�ZHEVLWH�IRU�SDUWLFLSDWLQJ�VFKRROV��WR�LQFOXG
D�IRUXP�IRU�WHDFKHUV�WR��VRXUFH�DQG�H[FKDQJH�LQIRUPDWLRQ�DQG�
VKDUH�SUDFWLFH

x SURYLGH�D�GHGLFDWHG�VRXUFH�RI�SURJUDPPH�VXSSRUW�WR�DQG�
FRPPXQLFDWLRQ�ZLWK�SDUWLFLSDWLQJ�VFKRROV�WKURXJK�D�3URMHFW�
/HDGHU�DQG�DGPLQLVWUDWRU�

x XQGHUWDNH�VFKRRO�VLWH�YLVLWV�E\�
WR��

� VXSSRUW�LPSOHPHQWDWLRQ�RI�WKH�/HVVRQ�6WXG\�F\FOHV�LQ�WKH�
VFKRRO�

� REWDLQ�D�TXDOLWDWLYH�YLHZ�RI�WKH�SURMHFW�LQ�SUDFWLFH�LQ�WKH�
VFKRRO��

� JDWKHU�FDVH�VWXG\�PDWHULDO�WR�FRQWULEXWH�WR�WKH�JURZLQJ�ERG\�
RI��HYLGHQFH�RI�WKH�LPSDFW�RI�/HVVRQ�6WXG\�RQ�WHDFKHU�
OHDUQLQJ�DQG�SXSLO�SURJUHVV�

x ZRUN�ZLWK�WKH�LQGHSHQGHQW�HYDOXDWRUV�WR�
GDWD�DQG�UHSRUW�RQ�WKH�LPSDFW�RI�WKH�SURMHFW

x OLDLVH�ZLWK�UHOHYDQW�SHUVRQQHO�LQ�/RFDO�$XWKRULWLHV�DQG�RU�RWKHU�
DJHQFLHV���WR�NHHS�WKHP LQIRUPHG�RI�WKH�SURJUHVV�RI�WKH�SURMHFW��
DQ\�LVVXHV�DULVLQJ�DQG�WR�LQYLWH�WKHP�WR�UHOHYDQW�PHHWLQJV

x FRQYHQH�DQ�H[SHUW�DGYLVRU\�JURXS�WR�SURYLGH�VXSSRUW�DQG�
FKDOOHQJH�WR�WKH�SURMHFW�QDWLRQDOO\



(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

(GJH�+LOO�8QLYHUVLW\���/HVVRQ�6WXG\�3URJUDPPH���������

6XSSRUWHG�E\�WKH�(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ
/RJRV�WR�EH�DGGHG�(+8��/6��(()

���+DYLQJ�FRQVLGHUHG�WKH�UHVSHFWLYH�FRPPLWPHQWV�VHW�RXW�LQ�WKH�SDUWQHUVKLS�DJUHHPHQW�SURYLGHG��,�FRQILUP�WKDW�WKLV�VFKRRO�ZLVKHV
DFFHSWDQFH�RI�WKH�SODFH�RIIHUHG�RQ�WKH�(()�IXQGHG�OHVVRQ�6WXG\�SURJUDPPH����������

���+DYLQJ�UHDG�WKH�GHWDLOHG�LQIRUPDWLRQ�SURYLGHG�DERXW�WKH�&3'�VHVVLRQV�WR�EH�DWWHQGHG�DQG�WKH�UHTXLUHPHQWV�RI�WKH�/HVVRQ�6WXG\�F\FOHV�WR�EH�
XQGHUWDNHQ�LQ�VFKRRO��,�ZLVK�WR�UHJLVWHU�WKH�IROORZLQJ�WHDFKHUV�IRU�SDUWLFLSDWLRQ��PLQLPXP SHU�VFKRRO��RQH�<��DQG�RQH�<��WHDFKHU�SOXV�RQH�
µH[SHUW¶��PD[LPXP SHU�VFKRRO���WZR�\HDU���WHDFKHUV�DQG�WZR�\HDU���WHDFKHUV�SOXV�RQH�µH[SHUW���,I�\RX�DUH�XQDEOH�WR�LGHQWLI\�QDPHV�DW�WKLV�VWDJH��
SOHDVH�LQGLFDWH�UROHV�

7HDFKHU���5ROH««««««««««««««««««««�1DPH«««««««««««««�««««««�

7HDFKHU���5ROH««««««««««««««««««««�1DPH«««««««««««««�««««««�

7HDFKHU���5ROH««««««««««««««««««««�1DPH«««««««««««««�««««««�

7HDFKHU���5ROH««««««««««««««««««««�1DPH«««««««««««««�««««««�

7HDFKHU���5ROH««««««««««««««««««««�1DPH«««««««««««««�««««««�

6LJQDWXUH -RE�WLWOH

+HDGWHDFKHU

3URMHFW�/HDGHU (GJH�+LOO�8QLYHUVLW\



(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

,QVWUXFWLRQV�IRU�VLJQLQJ�DQG�UHWXUQLQJ�WR�EH�DGGHG��,�VXJJHVW�UHWXUQ�GDWH�RI�-XO\��WK



/HVVRQ�6WXG\

$SSHQGL[�&��(()�FRVW�UDWLQJ

&RVW UDWLQJV�DUH�EDVHG�RQ�WKH�DSSUR[LPDWH�FRVW�SHU�SXSLO�SHU�\HDU�RI�LPSOHPHQWLQJ�WKH�LQWHUYHQWLRQ�RYHU�
WKUHH�\HDUV��&RVW�UDWLQJV�DUH�DZDUGHG�DV�IROORZV��

&RVW�UDWLQJ 'HVFULSWLRQ
� � � � � 9HU\�ORZ� OHVV�WKDQ�����SHU�SXSLO�SHU�\HDU�
��� � � � /RZ� XS�WR�DERXW������SHU�SXSLO�SHU�\HDU�
����� � � 0RGHUDWH� XS�WR�DERXW������SHU�SXSLO�SHU�\HDU�
������� � +LJK� XS�WR��������SHU�SXSLO�SHU�\HDU�
��������� 9HU\�KLJK� RYHU��������SHU�SXSLO�SHU�\HDU��

7KH�/HVVRQ�6WXG\�SURJUDPPH�ZDV� LPSOHPHQWHG�RYHU� WZR�DFDGHPLF \HDUV� ������������������ LQ����
VFKRROV�� 7KH� WRWDO� FRVW� RI� WKH� LPSOHPHQWDWLRQ� RYHU� WKLV� SHULRG�� H[FOXGLQJ� DQ\� HYDOXDWLRQ� FRVWV�ZDV�
������������� 7KLV� FRVW� LQIRUPDWLRQ� ZDV� FROOHFWHG� IURP� (GJH� +LOO� 8QLYHUVLW\� ZKR� LPSOHPHQWHG� WKH�

/HVVRQ�6WXG\�SURJUDPPH�XSRQ�FRPSOHWLRQ�RI�WKH�WULDO �6HH�WDEOH�EHORZ��7KLV�HTXDWHV�WR�άϲ͕ϵϬϰ͘ϲϴ SHU�
VFKRRO�RYHU�WKH�HQWLUH�SHULRG�RU�����������SHU�\HDU�ZKHQ�HYDOXDWHG�RYHU�D�WKUHH�\HDU�SHULRG�DVVXPLQJ�
QR�UXQQLQJ�FRVWV�LQ�WKH�WKLUG�\HDU��7KLV�HTXDWHV�WR������� SHU�VWXGHQW�SHU�\HDU��ZKHQ�DYHUDJHG�RYHU�

WKUHH�\HDUV��7KLV�DVVXPHV�ϯϭϲϳ ƚƌĞĂƚĞĚ�ƐƚƵĚĞŶƚƐ�ƉĞƌ�ǇĞĂƌ�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ĂǀĞƌĂŐĞ�ĂŵŽƵŶƚ�ŽĨ�ƐƚƵĚĞŶƚƐ�
ƚƌĞĂƚĞĚ�ŽǀĞƌ�ďŽƚŚ�ĐŽŚŽƌƚƐ�;ϯϭϱϳ�ĐŽŚŽƌƚ�ϭ͕������FRKRUW�����7KLV�LV�DVVXPLQJ�DOO�VWXGHQWV� LQ�D�VFKRRO�
\HDU�JURXS�ZHUH�WUHDWHG��ZKLFK�PD\�EH�DQ�RYHU�RU�PRUH�OLNHO\�DQ�XQGHU�HVWLPDWH�DV�WKH�/HVVRQ�6WXG\�
PRGHO�UHTXLUHV�WKUHH�WHDFKHUV�DQG�WKHUH�DUH�W\SLFDOO\�IHZHU�WKDQ�WKUHH�FODVVHV�SHU�\HDU�JURXS�LQ�(QJOLVK�
VFKRROV��

%UHDNGRZQ�RI�FRVWLQJV

�yW�E�/dhZ�͗
^�,KK>��^���d���,�Z�dZ�/E/E' άϮϴϳ͕ϴϮϬ͘ϬϬ

&��/>/d/�^�,/Z� άϱϮ͕ϰϯϲ͘ϳϬ
�KE^h>d�Ed^�&��^ άϰϯ͕ϵϯϮ͘ϳϱ

dZ�s�>�Θ�^h�^͘�^d�&&��yW͘ άϭϴ͕Ϯϳϳ͘ϱϰ
s>�&��^ άϵϲ͕ϱϭϳ͘ϴϲ

s>�'ZK^^ άϰ͕ϱϲϮ͘ϲϰ
d�DWKZ�Zz�^d�&& άϱ͕ϳϬϲ͘ϵϱ

Z��,�Z'�ͲW,KdK�KWz/E'͕��,� άϲϲϵ͘ϵϵ
Z��,�Z'�^Ͳ��d�Z/E'��K^d^��d� άϱϱϰ͘ϭϱ
Z��,�Z'�Ͳ^d�d/KE�ZzͲ^h�^/�^ άϵϯ͘ϬϬ

,K^W/d�>/dz άϭϭϳ͘ϱϲ
^�,KK>�WZ��d/��͕�^d�&&�dZ�s�> άϭϴ͘ϴϬ

�KDWhd/E'��KE^hD��>�^ άϲϬ͘ϬϬ
^d�d/KE�Zz άϭϳϴ͘Ϭϰ

dKd�> �yW�E�/dhZ��&ZKD���&�&hE�^ άϱϭϬ͕ϵϰϱ͘ϵϴ



/HVVRQ�6WXG\

$SSHQGL[�'��3DGORFN�UDWLQJ

5DWLQJ &ULWHULD�IRU�UDWLQJ
,QLWLDO�
VFRUH

$GMXVW
)LQDO�
VFRUH

'HVLJQ 3RZHU $WWULWLRQ


$GMXVWPHQW�
IRU�

%DODQFH

>��@�

$GMXVWPHQW�
IRU�WKUHDWV�
WR�LQWHUQDO�
YDOLGLW\

>��@�

�
�

:HOO�FRQGXFWHG�H[SHULPHQWDO�
GHVLJQ�ZLWK�DSSURSULDWH�

DQDO\VLV

0'(6���
���

�����
�

� )DLU�DQG�FOHDU�TXDVL�
H[SHULPHQWDO�GHVLJQ�IRU�
FRPSDULVRQ��H�J��5''��ZLWK�
DSSURSULDWH�DQDO\VLV��RU�
H[SHULPHQWDO�GHVLJQ�ZLWK�
PLQRU�FRQFHUQV�DERXW�
YDOLGLW\

0'(6���
���

������

� :HOO�PDWFKHG�FRPSDULVRQ�
�XVLQJ�SURSHQVLW\�VFRUH�
PDWFKLQJ��RU�VLPLODU��RU�
H[SHULPHQWDO�GHVLJQ�ZLWK�
PRGHUDWH�FRQFHUQV�DERXW�
YDOLGLW\

0'(6���
���

������

� :HDNO\�PDWFKHG�FRPSDULVRQ�
RU�H[SHULPHQWDO�GHVLJQ�ZLWK�
PDMRU�IODZV

0'(6���
���

������

� &RPSDULVRQ�JURXS�ZLWK�SRRU�
RU�QR�PDWFKLQJ��(�J��
YROXQWHHU�YHUVXV�RWKHUV�

0'(6���
���

������

�

1R�FRPSDUDWRU 0'(6�!�
���

!���

x ,QLWLDO�SDGORFN�VFRUH� ORZHVW�RI�WKH�WKUHH�UDWLQJV�IRU�GHVLJQ��SRZHU�DQG�DWWULWLRQ� ���SDGORFNV�
OHVV�WKDQ����DWWULWLRQ

x 5HDVRQ�IRU�DGMXVWPHQW�IRU�EDODQFH��LI�PDGH���

x 5HDVRQ�IRU�DGMXVWPHQW�IRU�WKUHDWV�WR�YDOLGLW\��LI�PDGH���

x )LQDO�SDGORFN�VFRUH� LQLWLDO�VFRUH�DGMXVWHG�IRU�EDODQFH�DQG�LQWHUQDO�YDOLGLW\� ���SDGORFNV


$WWULWLRQ�VKRXOG�EH�PHDVXUHG�DW�WKH�SXSLO�OHYHO��HYHQ�IRU�FOXVWHU�WULDOV��



<RX�PD\�UH�XVH�WKLV�GRFXPHQW�SXEOLFDWLRQ��QRW�LQFOXGLQJ�ORJRV��IUHH�RI�FKDUJH�LQ�DQ\�IRUPDW�RU�PHGLXP��
XQGHU�WKH�WHUPV�RI�WKH�2SHQ�*RYHUQPHQW�/LFHQFH�Y����

7KLV�LQIRUPDWLRQ�LV�OLFHQVHG�XQGHU�WKH�2SHQ�*RYHUQPHQW�/LFHQFH�Y�����7R�YLHZ�WKLV�OLFHQFH�������
YLVLW KWWS���ZZZ�QDWLRQDODUFKLYHV�JRY�XN�GRF�RSHQ�JRYHUQPHQW�OLFHQFH�

:KHUH�ZH�KDYH�LGHQWLILHG�DQ\�WKLUG�SDUW\�FRS\ULJKW�LQIRUPDWLRQ�\RX�ZLOO�QHHG�WR�REWDLQ�SHUPLVVLRQ�IURP�
WKH� FRS\ULJKW� KROGHUV� FRQFHUQHG�� 7KH� YLHZV� H[SUHVVHG� LQ� WKLV� UHSRUW� DUH� WKH� DXWKRUV¶� DQG� GR� QRW�
QHFHVVDULO\�UHIOHFW�WKRVH�RI�WKH�'HSDUWPHQW�IRU�(GXFDWLRQ�

7KLV�GRFXPHQW�LV�DYDLODEOH�IRU�GRZQORDG�DW�ZZZ�HGXFDWLRQHQGRZPHQWIRXQGDWLRQ�RUJ�XN

7KH�(GXFDWLRQ�(QGRZPHQW�)RXQGDWLRQ

�WK�)ORRU��0LOOEDQN�7RZHU

��±���0LOOEDQN

/RQGRQ

6:�3��43

ZZZ�HGXFDWLRQHQGRZPHQWIRXQGDWLRQ�RUJ�XN


